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quantity of lading in DOT 105A500W
tank cars is 49,895 kg (110,000 pounds).

(f) Tank shell and head thickness for
cargo tank motor vehicles and portable
tanks must be at least 9.5 mm (0.375
inch) excluding lead lining.

(9) Except as provided in
§173.244(a)(3), tank cars built on or
after March 16, 2009 and used for the
transportation of bromine must meet
the applicable authorized tank car
specification listed in the table in
§173.244(a)(2).

[Amdt. 173-224, 55 FR 52663, Dec. 21, 1990, as
amended at 56 FR 66275, Dec. 20, 1991; 68 FR
75745, Dec. 31, 2003; 69 FR 76174, Dec. 20, 2004;
74 FR 1800, Jan. 13, 2009; 75 FR 5395, Feb. 2,
2010]

Subpart G—Gases; Preparation
and Packaging

§173.300 [Reserved]

§173.301 General requirements for
shipment of compressed gases and
other hazardous materials in cyl-
inders, UN pressure receptacles and
spherical pressure vessels.

(a) General qualifications for use of cyl-
inders. Unless otherwise stated, as used
in this section, the term ‘“‘cylinder” in-
cludes a UN pressure receptacle. As
used in this subpart, filled or charged
means an introduction or presence of a
hazardous material in a cylinder. A
cylinder filled with a Class 2 hazardous
material (gas) and offered for transpor-
tation must meet the requirements in
this section and §§173.30la through
173.305, as applicable.

(1) Compressed gases must be in UN
pressure receptacles built in accord-
ance with the UN standards or in metal
cylinders and containers built in ac-
cordance with the DOT and ICC speci-
fications and part 178 of this sub-
chapter in effect at the time of manu-
facture, and requalified and marked as
prescribed in subpart C in part 180 of
this subchapter, if applicable. The DOT
and ICC specifications authorized for
use are as follows:

Packagings

2P
2Q
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4B240ET
4BA
4BW
4D
4DA
4DS
4E
4L

8
8AL
39

(2) A cylinder must be filled in ac-
cordance with this part. Before each
filling of a cylinder, the person filling
the cylinder must visually inspect the
outside of the cylinder. A cylinder that
has a crack or leak, is bulged, has a de-
fective valve or a leaking or defective
pressure relief device, or bears evidence
of physical abuse, fire or heat damage,
or detrimental rusting or corrosion,
may not be filled and offered for trans-
portation. A cylinder may be repaired
and requalified only as prescribed in
subpart C of part 180 of this subchapter.

(3) Pressure relief devices must be
tested for leaks before a filled cylinder
is shipped from the cylinder filling
plant. It is expressly forbidden to re-
pair a leaking fusible plug device where
the leak is through the fusible metal or
between the fusible metal and the
opening in the plug body, except by re-
moval and replacement of the pressure
relief device.

(4) A cylinder that previously con-
tained a Class 8 material must be re-
qualified in accordance with §180.205(e)
of this subchapter.

(5) When a cylinder with a marked
pressure limit is prescribed, another
cylinder made under the same speci-
fication but with a higher marked pres-
sure limit is authorized. For example, a

1Use of existing cylinders is authorized.

New construction is not authorized.
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cylinder marked ““DOT-4B500"" may be
used when ““DOT-4B300"’ is specified.

(6) No person may fill a cylinder
overdue for periodic requalification
with a hazardous material and then
offer it for transportation. The prohibi-
tion against offering a cylinder for
transportation that is overdue for peri-
odic requalification does not apply to a
cylinder filled prior to the requalifica-
tion due date.

() A cylinder with an authorized
service life may not be offered for
transportation in commerce after its
authorized service life has expired.
However, a cylinder in transportation
or a cylinder filled prior to the expira-
tion of its authorized service life may
be transported for reprocessing or dis-
posal of the cylinder’s contents. After
emptying, the cylinder must be con-
demned in accordance with §180.205 of
this subchapter.

(8) The pressure of the hazardous ma-
terial at 55 °C (131 °F) may not exceed
5/4 of the service pressure of the cyl-
inder. Sufficient outage must be pro-
vided so the cylinder will not be liquid
full at 55 °C (131 °F).

(9) Specification 2P, 2Q, 3E, 3HT,
spherical 4BA, 4D, 4DA, 4DS, and 39
cylinders must be packed in strong
non-bulk outer packagings. The out-
side of the combination packaging
must be marked with an indication
that the inner packagings conform to
the prescribed specifications.

(10) Any person who installs a valve
into an aluminum cylinder in oxygen
service must verify the valve and the
cylinder have the same thread type.

(b) Cylinder markings. Required mark-
ings on a cylinder must be legible and
must meet the applicable requirements
of subpart C of part 180 of this sub-
chapter. Additional information may
be marked on the cylinder provided it
does not affect the required markings
prescribed in the applicable cylinder
specification.

(c) Toxic gases and mixtures. Cylinders
containing toxic gases and toxic gas
mixtures meeting the criteria of Divi-
sion 2.3 Hazard Zone A or B must con-
form to the requirements of §173.40 and
CGA S-1.1 (compliance with paragraph
9.1.1.1 is not required) (IBR; see §171.7
of this subchapter) and CGA S-7 (IBR;
see §171.7 of this subchapter). A DOT 39

49 CFR Ch. I (10-1-10 Edition)

cylinder, UN non-refillable cylinder, or
a UN composite cylinder certified to
1SO-11119-3 may not be used for a toxic
gas or toxic gas mixture meeting the
criteria for Division 2.3, Hazard Zone A
or B.

(d) Gases capable of combining chemi-
cally. A filled cylinder may not contain
any gas or material capable of com-
bining chemically with the cylinder’s
contents or with the cylinder’s mate-
rial of construction, so as to endanger
the cylinder’s serviceability.

(e) Ownership of cylinder. A cylinder
filled with a hazardous material may
not be offered for transportation unless
it was filled by the owner of the cyl-
inder or with the owner’s consent.

(f) Pressure relief device systems. (1) Ex-
cept as provided in paragraphs (f)(5),
(f)(6), and (1)(2) of this section, a cyl-
inder filled with a gas and offered for
transportation must be equipped with
one or more pressure relief devices
sized and selected as to type, location,
and quantity, and tested in accordance
with CGA S-1.1 (compliance with para-
graph 9.1.1.1 is not required) and CGA
S-7. The pressure relief device must be
capable of preventing rupture of the
normally filled cylinder when sub-
jected to a fire test conducted in ac-
cordance with CGA C-14 (IBR, see
§171.7 of this subchapter), or, in the
case of an acetylene cylinder, CGA C-12
(IBR, see §171.7 of this subchapter).

(2) After December 31, 2003, a pressure
relief device, when installed, must be
in communication with the vapor space
of a cylinder containing a Division 2.1
(flammable gas) material.

(3) For a specification 3, 3A, 3AA,
3AL, 3AX, 3AXX, 3B, 3BN, or 3T cyl-
inder filled with gases in other than Di-
vision 2.2 (except oxygen and oxidizing
gases transported by aircraft, see
§§173.302(f) and 173.304(f)), beginning
with the first requalification due after
December 31, 2003, the burst pressure of
a CG-1, CG-4, or CG-5 pressure relief
device must be at test pressure with a
tolerance of plus zero to minus 10%. An
additional 5% tolerance is allowed
when a combined rupture disk is placed
inside a holder. This requirement does
not apply if a CG-2, CG-3, or CG-9 ther-
mally activated relief device or a CG-7
reclosing pressure valve is used on the
cylinder.
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(4) A pressure relief device is required
on a DOT 39 cylinder regardless of cyl-
inder size or filled pressure. A DOT 39
cylinder used for liguefied Division 2.1
materials must be equipped with a
metal pressure relief device. Fusible
pressure relief devices are not author-
ized on a DOT 39 cylinder containing a
liquefied gas.

(5) A pressure relief device is not re-
quired on—

(i) A cylinder 305 mm (12 inches) or
less in length, exclusive of neck, and
114 mm (4.5 inches) or less in outside
diameter, except when the cylinder is
filled with a liquefied gas for which
this part requires a service pressure of
1800 psig or higher or a nonliquefied gas
to a pressure of 1800 psig or higher at 21
°C (70 °F);

(ii) A cylinder with a water capacity
of less than 454 kg (1000 Ibs) filled with
a nonliquefied gas to a pressure of 300
psig or less at 21 °C (70 °F), except for
a DOT 39 cylinder or a cylinder used for
acetylene in solution; or

(iii) A cylinder containing a Class 3
or a Class 8 material without pressur-
ization, unless otherwise specified for
the hazardous material.

(6) A pressure relief device is prohib-
ited on a cylinder filled with a Division
2.3 or 6.1 material in Hazard Zone A.

(iv) A UN pressure receptacle trans-
ported in accordance with paragraph
(k) or (1) or this section.

(g) Manifolding cylinders in transpor-
tation. (1) Cylinder manifolding is au-
thorized only under conditions pre-
scribed in this paragraph (9).
Manifolded cylinders must be sup-
ported and held together as a unit by
structurally adequate means. Except
for Division 2.2 materials, each cyl-
inder must be equipped with an indi-
vidual shutoff valve that must be
tightly closed while in transit. Mani-
fold branch lines must be sufficiently
flexible to prevent damage to the
valves that otherwise might result
from the use of rigid branch lines. Each
cylinder must be individually equipped
with a pressure relief device as re-
quired in paragraph (f) of this section,
except that pressure relief devices on
manifolded horizontal cylinders that
are mounted on a motor vehicle or
framework may be selected as to type,
location, and quantity according to the

§173.301

lowest marked pressure limit of an in-
dividual cylinder in the manifolded
unit. The pressure relief devices se-
lected for the manifolded unit must
have been tested in accordance with
CGA S-1.1 and CGA S-7. Pressure relief
devices on manifolded horizontal cyl-
inders filled with a compressed gas
must be arranged to discharge unob-
structed to the open air. In addition,
for Division 2.1 (flammable gas) mate-
rial, the pressure relief devices (PRDs)
must be arranged to discharge upward
to prevent any escaping gas from con-
tacting personnel or any adjacent cyl-
inders. Valves and pressure relief de-
vices on manifolded cylinders filled
with a compressed gas must be pro-
tected from damage by framing, a cabi-
net or other method. Manifolding is au-
thorized for cylinders containing the
following gases:

(i) Nonliquefied (permanent) com-
pressed gases authorized by §173.302.

(if) Liquefied compressed gases au-
thorized by §173.304. Each manifolded
cylinder containing a liquefied com-
pressed gas must be separately filled
and means must be provided to ensure
no interchange of cylinder contents
can occur during transportation.

(iii) Acetylene as authorized by
§173.303.

(2) For the checking of tare weights
or replacing solvent, the cylinder must
be removed from the manifold. This re-
quirement is not intended to prohibit
filling acetylene cylinders while
manifolded.

(h) Cylinder valve protection. UN pres-
sure receptacles must meet the valve
protection requirements in §173.301b(c).
A DOT specification cylinder used to
transport a hazardous material must
meet the requirements specified in this
paragraph (h).

(1) The following specification cyl-
inders are not subject to the cylinder
valve protection requirements in this
paragraph (h):

(i) A cylinder containing only a Divi-
sion 2.2 material without a Division 5.1
subsidiary hazard;

(ii) A cylinder containing a Class 8
liquid corrosive only to metal;

(iii) A cylinder with a water capacity
of 4.8 liters (293 in3) or less containing
oxygen, compressed;
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(iv) A cylinder containing oxygen, re-
frigerated liquid (cryogenic liquid);

(v) A Medical E cylinder with a water
capacity of 4.9 liters (300 in3) or less;

(vi) A fire extinguisher; or

(vii) A “B” style cylinder with a ca-
pacity of 40 ft3 (1.13 m3) or an ‘““MC”
style cylinder with a capacity of 10 ft3
(0.28m3) containing acetylene.

(2) For cylinders manufactured before
October 1, 2007, a cylinder must have
its valves protected by one of the fol-
lowing methods:

(i) By equipping the cylinder with se-
curely attached metal caps of suffi-
cient strength to protect valves from
damage during transportation;

(i) By boxing or crating the cyl-
inders so as to protect valves from
damage during transportation;

(iii) By constructing the cylinder so
that the valve is recessed into the cyl-
inder or otherwise protected to the ex-
tent that it will not be subjected to a
blow when the container is dropped
onto a flat surface; or

(iv) By loading the cylinders in an
upright position and securely bracing
the cylinders in rail cars or motor ve-
hicles, when loaded by the consignor
and unloaded by the consignee.

(3) For cylinders manufactured on or
after October 1, 2007, each cylinder
valve assembly must be of sufficient
strength or protected such that no
leakage occurs when a cylinder with
the valve installed is dropped 1.8 m (6
ft.) or more onto a non-yielding sur-
face, such as concrete or steel, impact-
ing the valve assembly or protection
device at an orientation most likely to
cause damage. The cylinder valve as-
sembly protection may be provided by
any method meeting the performance
requirement in this paragraph (h)(3).
Examples include:

(i) Equipping the cylinder with a se-
curely attached metal cap.

(ii) Packaging the cylinder in a box,
crate, or other strong outer packaging
conforming to the requirements of
§173.25.

(iii) Constructing the cylinder such
that the valve is recessed into the cyl-
inder or otherwise protected.

(i) Cylinders mounted in motor vehicles
or in frames. (1) MEGCs must conform
to the requirements in §173.312. DOT
specification cylinders mounted on

49 CFR Ch. I (10-1-10 Edition)

motor vehicles or in frames must con-
form to the requirements specified in
this paragraph (i).

(2) Seamless DOT specification cyl-
inders longer than 2 m (6.5 feet) are au-
thorized for transportation only when
horizontally mounted on a motor vehi-
cle or in an ISO framework or other
framework of equivalent structural in-
tegrity in accordance with CGA TB-25
(IBR, see §171.7 of this subchapter). The
pressure relief device must be arranged
to discharge unobstructed to the open
air. In addition, for Division 2.1 (flam-
mable gas) material, the pressure relief
devices must be arranged to discharge
upward to prevent any escaping gas
from contacting personnel or any adja-
cent cylinders.

(3) Cylinders may not be transported
by rail in container on freight car
(COFC) or trailer on flat car (TOFC)
service except under conditions ap-
proved by the Associate Administrator
for Safety, Federal Railroad Adminis-
tration.

(J) Non-specification cylinders in domes-
tic use. Except as provided in §§171.12(a)
and 173.23(g) of this subchapter, a filled
cylinder manufactured to other than a
DOT specification or a UN standard in
accordance with part 178 of this sub-
chapter, or a DOT exemption or special
permit cylinder or a cylinder used as a
fire extinguisher in conformance with
§173.309(a), may not be transported to,
from, or within the United States.

(k) Metal attachments. Metal attach-
ments to cylinders must have rounded
or chamfered corners, or be otherwise
protected, so as to prevent the likeli-
hood of causing puncture or damage to
other hazardous materials packages.
This requirement applies to anything
temporarily or permanently attached
to the cylinder, such as metal skids.

(0) Cylinders made of aluminum alloy
6351-T6. A DOT 3AL cylinder manufac-
tured of aluminum alloy 6351-T6 may
not be filled and offered for transpor-
tation or transported with pyrophoric
gases. The use of UN cylinders manu-
factured of aluminum alloy 6351-T6 is
prohibited.

[67 FR 51643, Aug. 8, 2002]

EDITORIAL NOTE: For FEDERAL REGISTER Ci-
tations affecting §173.301, see the List of CFR
Sections Affected, which appears in the

588



Pipeline and Hazardous Materials Safety Admin., DOT

Finding Aids section of the printed volume
and on GPO Access.

§173.301a Additional general require-
ments for shipment of specification
cylinders.

(a) General. The requirements in this
section are in addition to the require-
ments in §173.301 and apply to the ship-
ment of gases in specification cyl-
inders.

(b) Authorized cylinders not marked
with a service pressure. For authorized
cylinders not marked with a service
pressure, the service pressure is des-
ignated as follows:

Service
Pressure
psig

1800
1800
250

Specification marking

(c) Cylinder pressure at 21 °C (70 °F).
The pressure in a cylinder at 21 °C (70
°F) may not exceed the service pressure
for which the cylinder is marked or
designated, except as provided in
§173.302a(b). For certain liquefied
gases, the pressure at 21 °C (70 °F) must
be lower than the marked service pres-
sure to avoid having a pressure at a
temperature of 55 °C (131 °F) that is
greater than permitted.

(d) Cylinder pressure at 55 °C (131 °F).
The pressure in a cylinder at 55 °C (131
°F) may not exceed 5/4 times the serv-
ice pressure, except:

(1) For a cylinder filled with acety-
lene, liquefied nitrous oxide, or carbon
dioxide.

(2) For a cylinder filled in accordance
with §173.302a(b), the pressure in the
cylinder at 55 °C (131 °F) may not ex-
ceed 5/4 times the filling pressure.

(3) The pressure at 55 °C (131 °F) of
Hazard Zone A and, after December 31,
2003, Hazard Zone B materials, may not
exceed the service pressure of the cyl-
inder. Sufficient outage must be pro-
vided so that the cylinder will not be
liquid full at 55 °C (131 °F).

(e) Grandfather clause. A cylinder in
domestic use prior to the date on which
the specification for the cylinder was
first made effective may be used if the
cylinder has been properly tested and
otherwise conforms to the require-

§173.301b

ments applicable to the gas with which
it is charged.

[67 FR 51645, Aug. 8, 2002, as amended at 67
FR 61289, Sept. 30, 2002; 68 FR 24661, May 8,
2003]

§173.301b Additional general require-
ments for shipment of UN pressure
receptacles.

(a) General. The requirements of this
section are in addition to the require-
ments in §173.301 and apply to the ship-
ment of gases in UN pressure recep-
tacles. A UN pressure receptacle, in-
cluding closures, must conform to the
design, construction, inspection and
testing requirements specified in parts
178 and 180 of this subchapter, as appli-
cable. Bundles of cylinders must con-
form to the requirements in §178.70(e)
of this subchapter.

(1) A UN pressure receptacle may not
be filled and offered for transportation
when damaged to such an extent that
the integrity of the UN pressure recep-
tacle or its service equipment may be
affected. Prior to filling, the service
equipment must be examined and found
to be in good working condition (see
§178.70(d) of this subchapter). In addi-
tion, the required markings must be
legible on the pressure receptacle.

(2) The gases or gas mixtures must be
compatible with the UN pressure recep-
tacle and valve materials as prescribed
for metallic materials in 1SO 11114-1
(IBR, see §171.7 of this subchapter) and

for non-metallic materials in 1SO
11114-2 (IBR, see §171.7 of this sub-
chapter).

(3) A refillable UN pressure recep-
tacle may not be filled with a gas or
gas mixture different from that pre-
viously contained in the UN pressure
receptacle unless the necessary oper-
ations for change of gas service have
been performed in accordance with 1SO
11621 (IBR, see §171.7 of this sub-
chapter).

(4) When a strong outer packaging is
prescribed, for example as provided by
paragraph (c)(2)(vi) or (d)(1) of this sec-
tion, the UN pressure receptacles must
be protected to prevent movement. Un-
less otherwise specified in this part,
more than one UN pressure receptacle
may be enclosed in the strong outer
packaging.

589



§173.302

(b) Individual shut-off valves and pres-
sure relief devices. Except for Division
2.2 permanent gases, each UN pressure
receptacle must be equipped with an
individual shutoff valve that must be
tightly closed while in transit. Each
UN pressure receptacle must be indi-
vidually equipped with a pressure relief
device as prescribed by §173.301(f), ex-
cept that pressure relief devices on
bundles of cylinders or manifolded hor-
izontal cylinders must have a set-to-
discharge pressure that is based on the
lowest marked pressure of any cylinder
in the bundle or manifolded unit.

(c) Pressure receptacle valve require-
ments. (1) When the use of a valve is
prescribed, the valve must conform to
the requirements in 1SO 10297 (IBR, see
§171.7 of this subchapter).

(2) A UN pressure receptacle must
have its valves protected from damage
that could cause inadvertent release of
the contents of the UN pressure recep-
tacle by one of the following methods:

(i) By constructing the pressure re-
ceptacle so that the valves are recessed
inside the neck of the UN pressure re-
ceptacle and protected by a threaded
plug or cap;

(ii) By equipping the UN pressure re-
ceptacle with a valve cap conforming
to the requirements in 1SO 11117 (IBR,
see §171.7 of this subchapter). The cap
must have vent-holes of sufficient
cross-sectional area to evacuate the
gas if leakage occurs at the valve;

(iii) By protecting the valves by
shrouds or guards conforming to the
requirements in 1SO 11117,

(iv) By using valves designed and
constructed with sufficient inherent
strength to withstand damage in ac-
cordance with Annex B of 1SO 10297,

(v) By enclosing the UN pressure re-
ceptacles in frames, e.g., bundles of
cylinders; or

(vi) By packing the UN pressure re-
ceptacles in a strong outer package,
such as a box or crate, capable of meet-
ing the drop test specified in §178.603 of
this subchapter at the Packing Group |
performance level.

(d) Non-refillable UN pressure recep-
tacles. Non-refillable UN pressure re-
ceptacles must conform to the fol-
lowing requirements:

49 CFR Ch. I (10-1-10 Edition)

(1) The receptacles must be trans-
ported as an inner package of a com-
bination package;

(2) The receptacle must have a water
capacity not exceeding 1.25 L when
used for a flammable or toxic gas; and

(3) The receptacle is prohibited for
Hazard Zone A material.

(e) Pyrophoric gases. A UN pressure
receptacle must have valves equipped
with gas-tight plugs or caps when used
for pyrophoric or flammable mixtures
of gases containing more than 1%
pyrophoric compounds.

(f) Hydrogen bearing gases. A steel UN
pressure receptacle bearing an ‘“H”
mark must be used for hydrogen bear-
ing gases or other embrittling gases
that have the potential of causing hy-
drogen embrittlement.

(g) Composite cylinders in underwater
use. A composite cylinder certified to
1SO-11119-2 or 1S0O-11119-3 may not be
used for underwater applications unless
the cylinder is manufactured in accord-
ance with the requirements for under-
water use and is marked “UW”’ as pre-
scribed in §178.71(0)(17) of this sub-
chapter.

[71 FR 33882, June 12, 2006, as amended at 71
FR 54395, Sept. 14, 2006]

§173.302 Filling of cylinders with non-
liquefied (permanent) compressed
gases.

(a) General requirements. A cylinder
filled with a non-liquefied compressed
gas (except gas in solution) must be of-
fered for transportation in accordance
with the requirements of this section
and §173.301. In addition, a DOT speci-
fication cylinder must meet the re-
quirements in §§173.301a, 173.302a and
173.305, as applicable. UN pressure re-
ceptacles must meet the requirements
in 88173.301b and 173.302b, as applicable.
Where more than one section applies to
a cylinder, the most restrictive re-
quirements must be followed.

(b) Aluminum cylinders in oxygen serv-
ice. Each aluminum cylinder filled with
oxygen must meet all of the following
conditions:

(1) Metallic portions of a valve that
may come into contact with the oxy-
gen in the cylinder must be con-
structed of brass or stainless steel.
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(2) Except for UN cylinders, each cyl-
inder opening must be configured with
straight threads only.

(3) Each UN pressure receptacle must
be cleaned in accordance with the re-
quirements of 1SO 11621 (IBR, see §171.7
or this subchapter). Each DOT cylinder
must be cleaned in accordance with the
requirements of GSA Federal Speci-
fication RR-C-901D, paragraphs 3.3.1
and 3.3.2 (IBR, see §171.7 of this sub-
chapter). Cleaning agents equivalent to
those specified in Federal Specification
RR-C-901D may be used provided they
do not react with oxygen. One cylinder
selected at random from a group of 200
or fewer and cleaned at the same time
must be tested for oil contamination in
accordance with Federal Specification
RR-C-901D, paragraph 4.3.2, and meet
the specified standard of cleanliness.

(4) The pressure in each cylinder may
not exceed 3000 psig at 21 °C (70 °F).

(c) Notwithstanding the provisions of
§§8173.24(b)(1) and paragraph (f) of this
section, an authorized cylinder con-
taining oxygen continuously fed to
tanks containing live fish may be of-
fered for transportation and trans-
ported.

(d) Shipment of Division 2.1 mate-
rials in aluminum cylinders is author-
ized for transportation only by motor
vehicle, rail car, or cargo-only aircraft.

(e) DOT 3AL cylinders manufactured of
6351-T6 aluminum alloy. Suitable safe-
guards should be provided to protect
personnel and facilities should failure
occur while filling cylinders manufac-
tured of aluminum alloy 6351-T6 used
in self-contained underwater breathing
apparatus (SCUBA), self-contained
breathing apparatus (SCBA) or oxygen
service. The cylinder filler should
allow only those individuals essential
to the filling process to be in the vicin-
ity of the cylinder during the filling
process.

(f) Compressed oxygen and oxidizing
gases by aircraft. A cylinder containing
oxygen, compressed; compressed gas,
oxidizing, n.o.s.; or nitrogen trifluoride
is authorized for transportation by air-
craft only when it meets the following
requirements:

(1) Only DOT specification 3A, 3AA,
3AL, 3E, 3HT, and 39 cylinders, and UN
pressure receptacles 1SO 9809-1, 1SO

§173.302

9809-2, 1SO 9809-3 and 1SO 7866 cylinders
are authorized.

(2) Cylinders must be equipped with a
pressure relief device in accordance
with §173.301(f) and, for DOT 39 cyl-
inders offered for transportation after
October 1, 2008, for the other DOT spec-
ification cylinders with the first re-
qualification due after October 1, 2008,
or for the UN pressure receptacles prior
to initial use:

(i) The rated burst pressure of a rup-
ture disc for DOT 3A, 3AA, 3AL, 3E, and
39 cylinders, and UN pressure recep-
tacles 1SO 9809-1, 1SO 9809-2, 1SO 9809-
3 and 1SO 7866 cylinders must be 100%
of the cylinder minimum test pressure
with a tolerance of plus zero to minus
10%; and

(i) The rated burst pressure of a rup-
ture disc for a DOT 3HT cylinder must
be 90% of the cylinder minimum test
pressure with a tolerance of plus zero
to minus 10%.

(3) The cylinder must be placed in a
rigid outer packaging that—

(i) Conforms to the requirements of
either part 178, subparts L and M of
this subchapter at the Packing Group I
or Il performance level or the perform-
ance criteria in Air Transport Associa-
tion (ATA) Specification No. 300 for a
Category | Shipping Container;

(ii) After September 30, 2009, is capa-
ble of passing, as demonstrated by de-
sign testing, the Flame Penetration
Resistance Test in Appendix E to part
178 of this subchapter; and

(iii) Prior to each shipment, passes a
visual inspection that verifies that all
features of the packaging are in good
condition, including all latches, hinges,
seams, and other features, and that the
packaging is free from perforations,
cracks, dents, or other abrasions that
may negatively affect the flame pene-
tration resistance and thermal resist-
ance characteristics of the packaging.

(4) After September 30, 2009, the cyl-
inder and the outer packaging must be
capable of passing, as demonstrated by
design testing, the Thermal Resistance
Test specified in Appendix D to part 178
of this subchapter.

(5) The cylinder and the outer pack-
aging must both be marked and labeled
in accordance with part 172, subparts D
and E of this subchapter. The addi-
tional marking “DOT31FP,” is allowed
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to indicate that the cylinder and the
outer packaging are capable of passing,
as demonstrated by design testing, the
Thermal Resistance Test specified in
Appendix D to part 178 of this sub-
chapter.

(6) A cylinder of compressed oxygen
that has been furnished by an aircraft
operator to a passenger in accordance
with 14 CFR 8§§121.574, 125.219, or 135.91
is excepted from the outer packaging
requirements of paragraph (f)(3) of this
section.

[67 FR 51646, Aug. 8, 2002, as amended at 67
FR 61289, Sept. 30, 2002; 68 FR 75745, Dec. 31,
2003; 71 FR 33883; June 12, 2006; 71 FR 51127,
Aug. 29, 2006; 72 FR 55098, Sept. 28, 2007]

§173.302a Additional requirements for
shipment of nonliquefied (perma-
nent) compressed gases in specifica-
tion cylinders.

(a) Detailed filling requirements. Non-
liquefied compressed gases (except gas
in solution) for which filling require-
ments are not specifically prescribed in
§173.304a must be shipped subject to
the requirements in this section and
§§173.301, 173.301a, 173.302, and 173.305 in
specification cylinders, as follows:

(1) DOT 3, 3A, 3AA, 3AL, 3B, 3E, 4B,
4BA and 4BW cylinders.

(2) DOT 3HT cylinders. These cyl-
inders are authorized for aircraft use
only and only for nonflammable gases.
They have a maximum service life of 24
years from the date of manufacture.
The cylinders must be equipped with
frangible disc type pressure relief de-
vices that meet the requirements of
§173.301(f). Each frangible disc must
have a rated bursting pressure not ex-
ceeding 90 percent of the minimum re-
quired test pressure of the cylinder.
Discs with fusible metal backing are
not permitted. Specification 3HT cyl-
inders may be offered for transpor-
tation only when packaged in accord-
ance with §173.301(a)(9).

(3) DOT 39 cylinders. When the cyl-
inder is filled with a Division 2.1 mate-
rial, the internal volume of the cyl-
inder may not exceed 1.23 L (75 in3).

(4) DOT 3AX, 3AAX, and 3T cylinders
are authorized for Division 2.1 and 2.2
materials and for carbon monoxide.
DOT 3T cylinders are not authorized
for hydrogen. When used in methane
service, the methane must be a non-
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liquefied gas with a minimum purity of
98.0 percent methane and commercially
free of corroding components.

(5) Aluminum cylinders manufac-
tured in conformance with specifica-
tions DOT 39 and 3AL are authorized
for oxygen only under the conditions
specified in §173.302(b).

(b) Special filling limits for DOT 3A,
3AX, 3AA, 3AAX, and 3T cylinders. A
DOT 3A, 3AX, 3AA, 3AAX, and 3T cyl-
inder may be filled with a compressed
gas, other than a liquefied, dissolved,
Division 2.1, or Division 2.3 gas, to a
pressure 10 percent in excess of its
marked service pressure, provided:

(1) The cylinder is equipped with a
frangible disc pressure relief device
(without fusible metal backing) having
a bursting pressure not exceeding the
minimum prescribed test pressure.

(2) The cylinder’s elastic expansion
was determined at the time of the last
test or retest by the water jacket
method.

(3) Either the average wall stress or
the maximum wall stress does not ex-
ceed the wall stress limitation shown
in the following table:

Averaltlge Maxirr|1|um
wal wal
Type of steel stress stress
limitation | limitation

I. Plain carbon steels over 0.35 car-

bon and medium manganese

Steels ..o 53,000 58,000
IIl. Steels of analysis and heat treat-

ment specified in spec. 3AA .......... 67,000 73,000
Ill. Steels of analysis and heat treat-

ment specified in spec. DOT-3T .... 87,000 94,000
IV. Plain carbon steels less than 0.35

carbon made prior to 1920 ............ 45,000 48,000

(i) (A) The average wall stress must
be computed from the elastic expan-
sion data using the following formula:

S =17EE/KV-0.4P

Where:

S = wall stress, pounds per square inch;

EE = elastic expansion (total less perma-
nent) in cubic centimeters;

K = factor x 10 ~7 experimentally determined
for the particular type of cylinder being
tested or derived in accordance with CGA
C-5 (IBR, see §171.7 of this subchapter);

V = internal volume in cubic centimeter (1
cubic inch = 16.387 cubic centimeters);

P = test pressure, pounds per square inch.

(B) The formula in paragraph
(b)RB)(1)(A) of this section is derived
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from the formula in paragraph (b)(3)(ii)
of this section and the following:

EE = (PKVD?2) / (D2—d?)

(i) The maximum wall stress must
be computed from the formula:

S = (P(1.3D2 + 0.4d?)) / (D2—d?)

Where:

S = wall stress, pounds per square inch;

P = test pressure, pounds per square inch;

D = outside diameter, inches;

d = D-2t, where t=minimum wall thickness
determined by a suitable method.

(iii) Compliance with average wall
stress limitation may be determined by
computing the elastic expansion rejec-
tion limit in accordance with CGA C-5,
by reference to data tabulated in CGA
C-5, or by the manufacturer’s marked
elastic expansion rejection limit (REE)
on the cylinder.

(4) An external and internal visual
examination made at the time of test
or retest shows the cylinder to be free
from excessive corrosion, pitting, or
dangerous defects.

(5) A plus sign (+) is added following
the test date marking on the cylinder
to indicate compliance with para-
graphs (b) (2), (b)(3), and (b)(4) of this
section.

(c) Carbon monoxide. Carbon mon-
oxide must be offered in a DOT 3, 3A,
3AX, 3AA, 3AAX, 3AL, 3E, or 3T cyl-
inder having a minimum service pres-
sure of 1800 psig. The pressure in a steel
cylinder may not exceed 1000 psig at 21
°C (70 °F), except that if the gas is dry
and sulfur free, the cylinder may be
filled to 5/6 of the cylinder’s service
pressure or 2000 psig, whichever is less.
A DOT 3AL cylinder may be filled to
its marked service pressure. A DOT
3AL cylinder is authorized only when
transported by motor vehicle, rail car,
or cargo-only aircraft.

(d) Diborane and diborane mixtures.
Diborane and diborane mixed with
compatible compressed gas must be of-
fered in a DOT 3AL1800 or 3AA1800 cyl-
inder. The maximum filling density of
the diborane may not exceed 7 percent.
Diborane mixed with compatible com-
pressed gas may not have a pressure
exceeding the service pressure of the
cylinder if complete decomposition of
the diborane occurs. Cylinder valve as-
semblies must be protected in accord-
ance with §173.301(h).

§173.302b

(e) Fluorine. Fluorine must be shipped
in specification 3A1000, 3AA1000, or
3BN400 cylinders without pressure re-
lief devices and equipped with valve
protection cap. The cylinder may not
be charged to over 400 psig at 21 °C (70
°F) and may not contain over 2.7 kg (6
Ibs) of gas.

[67 FR 51646, Aug. 8, 2002, as amended at 68
FR 75745, Dec. 31, 2003; 70 FR 34075, June 13,
2005; 71 FR 54395, Sept. 14, 2006; 72 FR 4455,
Jan. 31, 2007; 72 FR 55098, Sept. 28, 2007]

§173.302b Additional requirements for
shipment of non-liquefied (perma-
nent) compressed gases in UN pres-
sure receptacles.

(a) General. A cylinder filled with a
non-liquefied gas must be offered for
transportation in UN pressure recep-
tacles subject to the requirements in
this section and §173.302. In addition,
the requirements in §§173.301 and
173.301b must be met.

(b) UN pressure receptacles filling lim-
its. A UN pressure receptacle is author-
ized for the transportation of non-lig-
uefied compressed gases as specified in
this section. Except where filling lim-
its are specifically prescribed in this
section, the working pressure of a UN
pressure receptacle may not exceed %
of the test pressure of the receptacle.
Alternatively, the filling limits speci-
fied for non-liquefied gases in Table 1
of P200 of the UN Recommendations
(IBR, see §171.7 of this subchapter) are
authorized. In no case may the internal
pressure at 65 °C (149 °F) exceed the
test pressure.

(c) Fluorine, compressed, UN 1045 and
Oxygen diflouride, compressed, UN 2190.
Fluorine, compressed and Oxygen
difluoride, compressed must be pack-
aged in a UN pressure receptacle with a
minimum test pressure of 200 bar and a
maximum working pressure not to ex-
ceed 30 bar. A UN pressure receptacle
made of aluminum alloy is not author-
ized. The maximum quantity of gas au-
thorized in each UN pressure receptacle
is 5 kg.

(d) Diborane and diborane mixtures, UN
1911. Diborane and diborane mixtures
must be packaged in a UN pressure re-
ceptacle with a minimum test pressure
of 250 bar and a maximum filling ratio
dependent on the test pressure not to
exceed 0.07. Filling should be further
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limited so that if complete decomposi-
tion of diborane occurs, the pressure of
diborane or diborane mixtures will not
exceed the working pressure of the cyl-
inder. The use of UN tubes and MEGCs
is not authorized.

(e) Carbon monoxide, compressed UN
1016. Carbon monoxide, compressed is
authorized in UN pressure receptacles.
The settled pressure in a steel pressure
receptacle containing carbon monoxide
may not exceed ¥: of the pressure re-
ceptacle’s test pressure at 65 °C (149 °F)
except, if the gas is dry and sulfur-free,
the settled pressure may not exceed Y2
of the marked test pressure.

[71 FR 33883, June 12, 2006]

§173.303 Charging of cylinders with
compressed gas in solution (acety-
lene).

(a) Cylinder, filler and solvent require-
ments. (Refer to applicable parts of
Specification 8 and 8AL). Acetylene gas
must be shipped in Specification 8 or
8AL cylinders (§178.59 or §178.60 of this
subchapter). The cylinders shall con-
sist of metal shells filled with a porous
material, and this material must be
charged with a suitable solvent. The
cylinders containing the porous mate-
rial and solvent shall be successfully
tested in accordance with CGA C-12
(IBR, see §171.7 of this subchapter).
Representative samples of cylinders
charged with acetylene must be suc-
cessfully tested in accordance with
CGA C-12.

(b) Filling limits. For DOT specifica-
tion cylinders, the pressure in the cyl-
inder containing acetylene gas may not
exceed 250 psig at 70 °F. If cylinders are
marked for a lower allowable charging
pressure at 70 °F., that pressure must
not be exceeded. For UN cylinders, the
pressure in the cylinder may not ex-
ceed the limits specified in
§173.304b(b)(2).

(c) Data requirements on filler and sol-
vent. Cylinders containing acetylene
gas must not be shipped unless they
were charged by or with the consent of
the owner, and by a person, firm, or
company having possession of complete
information as to the nature of the po-
rous filling, the kind and quantity of
solvent in the cylinders, and the mean-
ing of such markings on the cylinders
as are prescribed by the Department’s
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regulations and specifications applying
to containers for the transportation of
acetylene gas.

(d) Verification of container pressure.
(1) Each day, the pressure in a con-
tainer representative of that day’s
compression must be checked by the
charging plant after the container has
cooled to a settled temperature and a
record of this test kept for at least 30
days.

(e) Prefill requirements. Before each
filling of an acetylene cylinder, the
person filling the cylinder must vis-
ually inspect the outside of the cyl-
inder in accordance with the prefill re-
quirements contained in CGA C-13,
Section 3 (IBR, see §171.7 of this sub-
chapter).

(f) UN cylinders. (1) UN cylinders and
bundles of cylinders are authorized for
the transport of acetylene gas as speci-
fied in this section. Each UN acetylene
cylinder must conform to I1SO 3807-2
(IBR, see §171.7 of this subchapter),
have a homogeneous monolithic porous
mass filler and be charged with acetone
or a suitable solvent as specified in the
standard. UN acetylene cylinders must
have a minimum test pressure of 52 bar
and may be filled up to the pressure
limits specified in 1SO 3807-2. The use
of UN tubes and MEGCs is not author-
ized.

(2) UN cylinders equipped with pres-
sure relief devices or that are
manifolded together must be trans-
ported upright.

[29 FR 18743, Dec. 29, 1964. Redesignated at 32
FR 5606, Apr. 5, 1967]

EDITORIAL NOTE: For FEDERAL REGISTER cCi-
tations affecting §173.303, see the List of CFR
Sections Affected which appears in the Find-
ing Aids section of the printed volume and
on GPO Access.

§173.304 Filling of cylinders with liq-
uefied compressed gases.

(a) General requirements. A cylinder
filled with a liquefied compressed gas
(except gas in solution) must be offered
for transportation in accordance with
the requirements of this section and
the general requirements in §173.301. In
addition, a DOT specification cylinder
must meet the requirement in
§§173.301a, 173.304a, and 173.305, as appli-
cable. UN pressure receptacles must be
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shipped in accordance with the require-
ments in 173.301b and 173.304b, as appli-
cable.

(1) A DOT 3AL cylinder may not be
used for any material with a primary
or subsidiary hazard of Class 8.

(2) Shipments of Division 2.1 mate-
rials in aluminum cylinders are au-
thorized only when transported by
motor vehicle, rail car, or cargo-only
aircraft.

(b) Filling limits. Except for carbon di-
oxide; 1,1-Difluoroethylene (R-1132A);
nitrous oxide; and vinyl fluoride, inhib-
ited, the liquid portion of a liquefied
gas may not completely fill the pack-
aging at any temperature up to and in-
cluding 55 °C (131 °F). The liquid por-
tion of vinyl fluoride, inhibited, may
completely fill the cylinder at 55 °C
(131 °F) provided the pressure at the
critical temperature does not exceed
1.25 times the service pressure of the
cylinder.

(c) Mixture of compressed gas and other
material. A mixture of compressed gas
must be shipped in accordance with
§173.305.

(d) Refrigerant and dispersant gases.
Nontoxic and nonflammable refrig-
erant or dispersant gases must be of-
fered for transportation in cylinders
prescribed in §173.304a, or in DOT 2P
and 2Q containers (8§178.33, 178.33a of
this subchapter). DOT 2P and 2Q con-
tainers must be packaged in a strong
wooden or fiberboard box of such de-
sign as to protect valves from damage
or accidental functioning under condi-
tions incident to transportation. Pres-
sure in the inside metal containers
may not exceed 87 psia at 21 °C (70 °F).
Each completed metal container filled
for shipment must be heated until its
contents reach a minimum tempera-
ture of 55 °C (131 °F) without evidence
of leakage, distortion, or other defect.
Each outside package must be plainly
marked “INSIDE CONTAINERS COM-
PLY WITH PRESCRIBED SPECIFICA-
TIONS”.

(e) Engine starting fluid. Engine start-
ing fluid containing a flammable com-
pressed gas or gases must be shipped in
a cylinder as prescribed in §173.304a or
as follows:

(1) Inside non-refillable metal con-
tainers having a capacity not greater
than 500 mL (32 in3). The containers

§173.304

must be packaged in strong, tight
outer packagings. The pressure in the
container may not exceed 145 psia at 54
°C (130 °F). If the pressure exceeds 145
psia at 54 °C (130 °F), a DOT 2P con-
tainer must be used. In either case, the
metal container must be capable of
withstanding, without bursting, a pres-
sure of 1.5 times the pressure of the
contents at 54 °C (130 °F). The liquid
content of the material and gas may
not completely fill the container at 54
°C (130 °F). Each container filled for
shipment must have been heated until
its contents reach a minimum tem-
perature of 54 °C (130 °F), without evi-
dence of leakage, distortion, or other
defect. Each outside shipping container
must be plainly marked, “INSIDE
CONTAINERS COMPLY WITH PRE-
SCRIBED SPECIFICATIONS”.

(2) [Reserved]

(f) Oxidizing gases by aircraft. A cyl-
inder containing carbon dioxide and ox-
ygen mixture, compressed; liquefied
gas, oxidizing, n.o.s.; or nitrous oxide is
authorized for transportation by air-
craft only when it meets the following
requirements:

(1) Only DOT specification 3A, 3AA,
3AL, 3E, 3HT, and 39 cylinders, and UN
pressure receptacles 1SO 9809-1, 1SO
9809-2, 1SO 9809-3 and I1SO 7866 cylinders
are authorized.

(2) Cylinders must be equipped with a
pressure relief device in accordance
with §173.301(f) and, for DOT 39 cyl-
inders offered for transportation after
October 1, 2008, for the other DOT spec-
ification cylinders with the first re-
qualification due after October 1, 2008,
or for the UN pressure receptacles prior
to initial use:

(i) The rated burst pressure of a rup-
ture disc for DOT 3A, 3AA, 3AL, 3E and
39 cylinders, and UN pressure recep-
tacles 1SO 9809-1, 1SO 9809-2, 1SO 9809-
3 and 1SO 7866 cylinders must be 100%
of the cylinder minimum test pressure
with a tolerance of plus zero to minus
10%; and

(ii) The rated burst pressure of a rup-
ture disc for a DOT 3HT cylinder must
be 90% of the cylinder minimum test
pressure with a tolerance of plus zero
to minus 10%.

(3) The cylinder must be placed in a
rigid outer packaging that—
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(i) Conforms to the requirements of
either part 178, subparts L and M, of
this subchapter at the Packing Group I
or Il performance level, or the perform-
ance criteria in Air Transport Associa-
tion (ATA) Specification No. 300 for a
Category | Shipping Container;

(ii) After September 30, 2009, is capa-
ble of passing, as demonstrated by de-
sign testing, the Flame Penetration
Resistance Test specified in part 11l of
Appendix E to part 178 of this sub-
chapter; and

(iii) Prior to each shipment, passes a
visual inspection that verifies that all
features of the packaging are in good
condition, including all latches, hinges,
seams, and other features, and the
packaging is free from perforations,
cracks, dents, or other abrasions that
may negatively affect the flame pene-
tration resistance and thermal resist-
ance characteristics of the container.

(4) After September 30, 2009, the cyl-
inder and the outer packaging must be
capable of passing, as demonstrated by
design testing, the Thermal Resistance
Test specified in Appendix D to part 178
of this subchapter.

(5) The cylinder and the outer pack-
aging must both be marked and labeled
in accordance with part 172, subparts D
and E of this subchapter. The addi-
tional marking “DOT31FP,” is allowed
to indicate that the cylinder and the
outer packaging are capable of passing,
as demonstrated by design testing, the
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Thermal Resistance Test specified in
Appendix D to part 178 of this sub-
chapter.

(6) A cylinder of compressed oxygen
that has been furnished by an aircraft
operator to a passenger in accordance
with 14 CFR 121.574, 125.219, or 135.91 is
excepted from the outer packaging re-
quirements of paragraph (f)(3) of this
section.

[67 FR 51647, Aug. 8, 2002, as amended at 68
FR 24661, May 8, 2003; 71 FR 33883, June 12,
2006; 72 FR 55098, Sept. 28, 2007; 74 FR 53188,
Oct. 16, 2009]

§173.304a Additional requirements for
shipment of liquefied compressed
gases in specification cylinders.

(a) Detailed filling requirements. Lique-
fied gases (except gas in solution) must
be offered for transportation, subject
to the requirements in this section and
§§173.301 and 173.304, in specification
cylinders, as follows:

(1) DOT 3, 3A, 3AA, 3AL, 3B, 3BN, 3E,
4B, 4BA, 4B240ET, 4BW, 4E, 39, except
that no DOT 4E or 39 packaging may be
filled and shipped with a mixture con-
taining a pyrophoric liquid, carbon bi-
sulfide (disulfide), ethyl chloride,
ethylene oxide, nickel carbonyl, spirits
of nitroglycerin, or toxic material (Di-
vision 6.1 or 2.3), unless specifically au-
thorized in this part.

(2) For the gases named, the fol-
lowing requirements apply (for cryo-
genic liquids, see §173.316):

Kind of gas

Maximum permitted fill-
ing density (percent)
(see Note 1)

Packaging marked as shown in this column or of
the same type with higher service pressure must
be used, except as provided in §§173.301(l),
173.301a(e), and 180.205(a)

(see notes following table)

Anhydrous ammonia ..........ccoceeeeierieneneneee e 54 i

Bromotrifluoromethane (R-13B1 or H-1301) ........ 124 ...

Carbon dioxide (see Notes 4, 7, and 8) ................. 68 ...

Carbon dioxide, refrigerated liquid (see paragraph
(e) of this section).

Chlorine (see NOte 2) ......ccceovreriieriiieiecneeices 125 ...........

Chlorodifluroethane or
difluoroethane (R-142b).

Chlorodifluoromethane (R-22) (see Note 8) .......... 105 ...

1-Chloro-1, 1- 1100 ...........

DOT-3A480; DOT-3AA480; DOT-3A480X; DOT-
4AA480; DOT-3; DOT-3E1800; DOT-3AL480.
DOT-3A400; DOT-3AA400; DOT-3B400; DOT-
4AA480; DOT-4B400; DOT-4BA400; DOT-
4BW400; DOT-3E1800; DOT-39; DOT-

3AL400.
DOT-3A1800; DOT-3AX1800; DOT-3AA1800;
DOT-3AAX1800; DOT-3; DOT-3E1800; DOT-

3T1800; DOT-3HT2000; DOT-39; DOT-
3AL1800.

..................... DOT-4L.

..................... DOT-3A480; DOT-3AA480; DOT-3; DOT-
3BN480; DOT-3E1800.

..................... DOT-3A150; DOT-3AA150; DOT-3B150; DOT-
4B150; DOT-4BA225; DOT-4BW225; DOT-
3E1800; DOT-39; DOT-3AL150.

..................... DOT-3A240; DOT-3AA240; DOT-3B240; DOT-
4B240; DOT-4BA240; DOT-4BW240; DOT-

4B240ET,; DOT-4E240; DOT-39; DOT-3E1800;
DOT-3AL240.
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Kind of gas

Maximum permitted fill-
ing density (percent)
(see Note 1)

Packaging marked as shown in this column or of
the same type with higher service pressure must
be used, except as provided in §§173.301(l),
173.301a(e), and 180.205(a)

(see notes following table)

Chloropentafluorethane (R-115)

Chlorotrifluoromethane (R-13) (see Note 8)

Cyclopropane (see Note 8)

Dichlorodifluoromethane (R-12) (see Note 8)

Dichlorodifluoromethane and difluoroethane mix-
ture (constant boiling mixture) (R-500) (see
Note 8).

1,1-Difluoroethane (R-152a) (see note 8)

1,1-Difluoroethylene (R-1132A)

Dimethylamine, anhydrous

Ethane (see Note 8)

Ethane (see Note 8)

Ethylene (see Note 8)

Ethylene (see Note 8) ..

Ethylene (see Note 8) ..

Hydrogen chloride, anhydrous

Hydrogen sulfide (see Notes 10 and 14)

Insecticide, gases liquefied (see Notes 8 and 12)

Liquefied nonflammable gases, other than classi-
fied flammable, corrosive, toxic & mixtures or
solution thereof filled w/nitrogen, carbon dioxide,
or air (see Notes 7 and 8)..

Methyl acetylene-propadiene, mixtures, stabilized;
(see Note 5)..

Methyl chloride

Methyl mercaptan

Nitrosyl chloride

Not liquid full at 131 °F

Not liquid full at 131 °F

Not liquid at 131 °F

DOT-3A225; DOT-3AA225; DOT-3B225;
4BA225; DOT-4B225; DOT-4BW225;
3E1800; DOT-39; DOT-3AL225.

DOT-3A1800; DOT-3AA1800; DOT-3;
3E1800; DOT-39; DOT-3AL1800.

DOT-3A225; DOT-3A480X; DOT-3AA225;
3B225; DOT-4AA480; DOT4B225;
4BA225; DOT-4BW225; DOT-4B240ET;
3; DOT-3E1800; DOT-39; DOT-3AL225.

DOT-3A225; DOT-3AA225; DOT-3B225; DOT-
4B225; DOT-4BA225; DOT-4BW225; DOT-
4B240ET; DOT-4E225; DOT-39; DOT-3E1800;
DOT-3AL225.

DOT-3A240; DOT-3AA240; DOT-3B240;
3E1800; DOT-4B240; DOT-4BA240;
4BW240; DOT-4E240; DOT-39.

DOT-3A150; DOT-3AA150; DOT-3B150;
4B150; DOT-4BA225; DOT-4BW225;
3E1800; DOT-3AL150.

DOT-3A2200; DOT-3AA2200; DOT-3AX2200;
DOT-3AAX2200; DOT-3T2200; DOT-39.

DOT-3A150; DOT-3AA150; DOT-3B150; DOT-
4B150; DOT-4BA225; DOT-4BW225; ICC-
3E1800.

DOT-3A1800; DOT-3AX1800; DOT-3AA1800;
DOT-3AAX1800; DOT-3; DOT-3E1800; DOT-
3T1800; DOT-39; DOT-3AL1800.

DOT-3A2000; DOT-3AX2000; DOT-3AA2000;
DOT-3AAX2000; DOT-3T2000; DOT-39; DOT-
3AL2000.

DOT-3A1800; DOT-3AX1800; DOT-3AA1800;
DOT-3AAX1800; DOT-3; DOT-3E1800; DOT-
3T1800; DOT-39; DOT-3AL1800.

DOT-3A2000; DOT-3AX2000; DOT-3AA2000;
DOT-3AAX2000; DOT-3T2000; DOT-39; DOT-
3AL2000.

DOT-3A2400; DOT-3AX2400; DOT-3AA2400;
DOT-3AAX2400; DOT-3T2400; DOT-39; DOT-
3AL2400.

DOT-3A1800; DOT-3AA1800; DOT-3AX1800;
DOT-3AAX1800; DOT-3; DOT-3T1800; DOT-
3E1800.

DOT-3A; DOT-3AA; DOT-3B; DOT-4A; DOT-4B;
DOT-4BA; DOT-4BW; DOT-3E1800; DOT-
3AL.

DOT-3A300; DOT-3AA300; DOT-3B300; DOT-
4B300; DOT-4BA300; DOT-4BW300; DOT-
3E1800.

Specification packaging authorized in paragraph
(a)(1) of this section and DOT-3HT; DOT 4D;
DOT-4DA; DOT-4DS.

DOT-
DOT-

DOT-

DOT-
DOT-
DOT-

DOT-
DOT-

DOT-
DOT-

DOT-4B240 without brazed seams; DOT-
4BA240 without brazed seams; DOT-3A240;
DOT-3AA240; DOT-3B240; DOT-3E1800;
DOT-4BW240; DOT-4E240; DOT-4B240ET;
DOT-3AL240.

DOT-3A225; DOT-3AA225; DOT-3B225; DOT-
4B225; DOT-4BA225; DOT-4BW225; DOT-3;
DOT-3E1800; DOT-4B240ET. Cylinders com-
plying with DOT-3A150; DOT-3B150; and
DOT-4B150 manufactured prior to Dec. 7,
1936 are also authorized.

DOT-3A240; DOT-3AA240; DOT-3B240; OT-
4B240; DOT-4B240ET; DOT-3E1800; DOT-
4BA240; DOT-4BW240.

DOT-3BN400 only.
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Packaging marked as shown in this column or of

Maximum permitted fill- | the same type with higher service pressure must
Kind of gas ing density (percent) be used, except as provided in §§173.301(l),
(see Note 1) 173.301a(e), and 180.205(a)

(see notes following table)

Nitrous oxide (see Notes 7, 8, and 11) .........c.cce.. B8 i DOT-3A1800; DOT-3AX1800; DOT-3AA1800;
DOT-3AAX1800; DOT-3; DOT-3E1800; DOT-
3T1800; DOT-3HT2000; DOT-39; DOT-
3AL1800.
Nitrous oxide, refrigerated liquid (see paragraph | ......cccoeviiiiinienininens DOT-4L.
(e) of this section.).
Refrigerant gas, n.o.s. or Dispersant gas, n.o.s. | Not liquid full at 130 °F | DOT-3A240; DOT-3AA240; DOT-3B240; DOT-
(see Notes 8 and 13). 3E1800; DOT-4B240; DOT-4BA240; DOT-
4BW240; DOT-4E240; DOT-39; DOT-3AL240.
DOT-3A225; DOT-3AA225; DOT-3B225; DOT-
4B225; DOT-4BA225; DOT-4BW225; DOT-
4B240ET; DOT-3; DOT-39; DOT-3E1800;
DOT-3AL225.
Sulfur hexafluoride ...........cccooiiiiiiiiiiie 120 e DOT-3A1000; DOT-3AA1000; DOT-AAX2400;
DOT-3; DOT-3AL1000; DOT-3E1800; DOT-
3T1800.
Sulfuryl fluoride ........c.coveviiiiiiie 106 .o DOT-3A480; DOT-3AA480; DOT-3E1800; DOT-
4B480; DOT-4BA480; DOT-4BW480.
DOT-3A1200; DOT-3AA1200; DOT-3E1800.
DOT-3A300; DOT-3AA300; DOT-3B300; DOT-
4B300; DOT-4BA300; DOT-4BW300; DOT-

Sulfur dioxide (see note 8) .. 125 ...

Tetrafluoroethylene, stabilized
Trifluorochloroethylene, stabilized .

3E1800.

Trimethylamine, anhydrous ..........c.cccooeoeveienennnns Y A DOT-3A150; DOT-3AA150; DOT-3B150; DOT-
4B150; DOT-4BA225; DOT-4BW225; DOT-
3E1800.

Vinyl chloride (see NOte 5) ......ccceervveenecenceries B4 i DOT-4B150 without brazed seams; DOT-

4BA225 without brazed seams; DOT-4BW225;
DOT-3A150; DOT-3AA150; DOT-3E1800;

DOT-3AL150.

Vinyl fluoride, stabilized ...........c.ccooeeeiinnninieiene B2 o DOT-3A1800; DOT-3AA1800; DOT-3E1800;
DOT-3AL1800.

Vinyl methyl ether, stabilized(see Note 5) ............. B8 i DOT-4B150, without brazed seams; DOT-

4BA225 without brazed seams; DOT-4BW225;
DOT-3A150; DOT-3AA150; DOT-3B1800;
DOT-3E1800.

NoTEe 1: “Filling density” means the percent ratio of the weight of gas in a packaging to the weight of water that the container
will hold at 16 °C (60 °F). (1 Ib of water=27.737 in3 at 60 °F.).

NOTE 2: Cylinders purchased after Oct. 1, 1944, for the transportation of chlorine must contain no aperture other than that pro-
vided in the neck of the cylinder for attachment of a valve equipped with an approved pressure relief device. Cylinders pur-
chased after Nov. 1, 1935, and filled with chlorine may not contain over 68.04 kg (150 Ib) of gas.

NoTE 3: [Reserved]

NOTE 4: Special carbon dioxide mining devices containing a heating element and filled with not over 2.72 kg (6 Ib) of carbon
dioxide may be filled to a density of not over 85 percent, provided the cylinder is made of steel with a calculated bursting pres-
sure in excess of 39000 psig, fitted with a frangible disc that will operate at not over 57 percent of that pressure, and is able to
withstand a drop of 10 feet when striking crosswise on a steel rail while under a pressure of at least 3000 psig. Such devices
must be shipped in strong boxes or must be wrapped in heavy burlap and bound by 12-gauge wire with the wire completely cov-
ered by friction tape. Wrapping must be applied so as not to interfere with the functioning of the frangible disc pressure relief de-
vice. Shipments must be described as “liquefied carbon dioxide gas (mining device)” and marked, labeled, and certified as pre-
scribed for liquefied carbon dioxide.

NoTe 5: All parts of valve and pressure relief devices in contact with contents of cylinders must be of a metal or other material,
suitably treated if necessary, that will not cause formation of any acetylides.

NOTE 6: [Reserved]

NoTE 7: Specification 3HT cylinders for aircraft use only, having a maximum service life of 24 years. Authorized only for non-
flammable gases. Cylinders must be equipped with pressure relief devices of the frangible disc type that meet the requirements
of §173.301(f). Each frangible disc must have a rated bursting pressure that does not exceed 90 percent of the minimum re-
quired test pressure of the cylinder. Discs with fusible metal backing are not permitted. Cylinders may be offered for transpor-
tation only when packaged in accordance with § 173.301(a)(9).

NOTE 8: See §173.301(a)(9).

NoTE 9: [Reserved]

NoTE 10: Each valve outlet must be sealed by a threaded cap or a threaded solid plug.

NoOTE 11: Must meet the valve and cleaning requirements in § 173.302(b).

NOTE 12: For an insecticide gas that is nontoxic and nonflammable, see § 173.305(c).

NoTE 13: For a refrigerant or dispersant gas that is nontoxic and nonflammable, see § 173.304(d).

NOTE 14: The use of DOT specification cylinder with a marked service pressure of 480 psi is authorized until December 31,
2003.

(b) [Reserved] gas filled into a cylinder must be by
(c) Verification of content in cylinder. weight or, when the gas is lower in
Except as noted in paragraph (d)(4) of pressure than required for liquefaction,
this section, the amount of liquefied a pressure-temperature chart for the
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specific gas may be used to ensure that
the service pressure at 55 °C (131 °F)
will not exceed 5/4 of the service pres-
sure at 21 °C (70 °F). The weight of lig-
uefied gas filled into the cylinder also
must be checked, after disconnecting
the cylinder from the filling line, by
the use of an accurate scale.

(d) Requirements for liquefied petro-
leum gas. (1) Filling density limits are
as follows:

§173.304a

. o . Maximum the filling density in
MIFITiLémmSaE:ﬁgICa??gI% of percent of the weger-wei:;yht
q capacity of the cylinder
0.553 10 0.560 .......cccccevvnnene 48
0.561 to 0.568 49
0.569 to 0.576 . 50
0.577 t0 0.584 . 51
0.585 to 0.592 52
0.593 to 0.600 53
0.601 to 0.608 . 54
0.609 to 0.617 . 55
0.618 to 0.626 . 56
0.627 to 0.634 57

I~ o . Maximum the filling density in
M'F'Tilémmsé‘::ﬁg:catgrgg 'l)": of percent of the weﬂer-wei;yht
q capacity of the cylinder
0.271t0 0.289 .. 26
0.290 to 0.306 .. 27
0.307 to 0.322 .. 28
0.323 10 0.338 .. 29
0.339t0 0.354 .. 30
0.355t0 0.371 .. 31
0.372t0 0.398 .. 32
0.399 t0 0.425 .. 33
0.426 to 0.440 .. 34
0.441 to 0.452 .. 35
0.453 t0 0.462 .. 36
0.463 to 0.472 .. 37
0.473 to 0.480 .. 38
0.481 to 0.488 .. 39
0.489 t0 0.495 .. 40
0.496 to 0.503 .. 41
0.504 to 0.510 .. 42
0.511 to 0.519 .. 43
0.520 to 0.527 .. 44
0.528 t0 0.536 .. 45
0.537 t0 0.544 .. 46
0.545 to 0.552 .. 47

(2) Subject to §173.301a(d), any filling
density percentage prescribed in this
section is authorized to be increased by
a factor of 2 for liquefied petroleum gas
in DOT 3 cylinders or in DOT 3A cyl-
inders marked for 1800 psig, or higher,
service pressure.

(3) Liquefied petroleum gas must be
shipped in specification cylinders as
follows:

(i) DOT 3, 3A, 3AA, 3B, 3E, 3AL, 4B,
4BA, 4B240ET, 4BW, 4E, or 39 cylinders.
Shipments of flammable gases in DOT
3AL cylinders are authorized only
when transported by motor vehicle,
rail car, or cargo-only aircraft.

(if) Additional containers may be
used within the limits of quantity and
pressure as follows:

Maximum ) .
Type of container cz:[ijeg:igy Mammum(g!lir;? pressure
inches)
DOT-2P or DOT-2Q (see Note 1) ... 31.83 | 45 psig at 70 °F and 105 psig at 130 °F (see Note 2).
DOT-2P or DOT-2Q (see Note 1) ... 31.83 | 35 psig at 70 °F and 100 psig at 130 °F.

NOTE 1: Containers must be packed in strong wooden or fiber boxes of such design as to protect valves from damage or acci-
dental functioning under conditions normally incident to transportation. Each completed container filled for shipment must have
been heated until its contents reach a temperature of 54 °C (130 °F), without evidence of leakage, distortion, or other defect.
Each outside shipping container must be plainly marked “INSIDE CONTAINERS COMPLY WITH PRESCRIBED SPECIFICA-

TIONS'.

NOTE 2: A container must be equipped with a pressure relief device that will prevent rupture of the container and dangerous

projection of a closing device when exposed to fire.

(4) Verification of content. A cylinder
with a water capacity of 90.72 kg (200
Ib) or more and for use with a liquefied
petroleum gas with a specific gravity
of 0.504 or greater at 16 °C (60 °F) may
have the quantity of its contents deter-
mined by using a fixed length dip tube
gauging device. The length of the dip
tube must be such that when a lique-
fied petroleum gas, with a specific vol-
ume of 0.03051 cu. ft./Ib. at a tempera-
ture of 40 °F, is filled into the con-
tainer, the liquid just reaches the bot-
tom of the tube. The weight of this lig-

uid may not exceed 42 percent of the
water capacity of the container, which
must be stamped on the cylinder. The
length of the dip tube, expressed in
inches carried out to one decimal place
and prefixed with the letters “DT”,
must be stamped on the container and
on the exterior of removable type dip
tube. For the purpose of this require-
ment, the marked length must be ex-
pressed as the distance measured along
the axis of a straight tube from the top
of the boss through which the tube is
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inserted to the proper level of the lig-
uid in the container. The length of
each dip tube must be checked when in-
stalled by weighing each container
after filling except when installed in
groups of substantially identical con-
tainers, in which case one of each 25
containers must be weighed. The quan-
tity of liquefied gas in each container
must be checked by means of the dip
tube after disconnecting from the fill-
ing line. The outlet from the dip tube
may not be larger than 0.1016 centi-
meters (0.040 inch; No. 54 drill bit size
orifice). A container representative of
each day’s filling at each filling plant
must have its contents checked by
weighing after disconnecting from the
filling line.

(e) Carbon dioxide, refrigerated liquid
or nitrous oxide, refrigerated liquid. (1)
The following provisions apply to car-
bon dioxide, refrigerated liquid, and ni-
trous oxide, refrigerated liquid:

49 CFR Ch. I (10-1-10 Edition)

(i) DOT 4L cylinders conforming to
the provisions of this paragraph are au-
thorized.

(if) Each cylinder must be protected
with at least one pressure relief device
and at least one frangible disc con-
forming to §173.301(f) and paragraph
(a)(2) of this section. The relieving ca-
pacity of the pressure relief device sys-
tem must be equal to or greater than
that calculated by the applicable for-
mula in paragraph 5.8.3 of CGA S-1.1
(IBR, see §171.7 of this subchapter).

(iii) The temperature and pressure of
the gas at the time the shipment is of-
fered for transportation may not ex-
ceed —18 °C (0 °F) and 290 psig for car-
bon dioxide and —15.6 °C (+4 °F) and 290
psig for nitrous oxide. Maximum time
in transit may not exceed 120 hours.

(2) The following pressure relief de-
vice settings, design service tempera-
tures and filling densities apply:

Pressure relief device setting maximum start—to discharge gauge

pressure in psig

Maximum permitted filling density
(percent by weight)

105 psig
170 psig ..
230 psig ..
295 psig ..
360 psig ..
450 psig ..
540 psig ..
625 psig
Design service temperature °C(°F) ........

Carbon dioxide, refrigerated | Nitrous oxide, refrigerated
iqui liquid

108 104

105 101

104 99

102 97

100 95

98 83

92 87

86 80

—196 °C(—320 °F) —196 °C(—320 °F)

[67 FR 51647, Aug. 8, 2002, as amended at 68 FR 24661, May 8, 2003; 68 FR 57632, Oct. 6, 2003;
68 FR 75742, Dec. 31, 2003; 70 FR 34076, June 13, 2005; 72 FR 4456, Jan. 31, 2007; 72 FR 55098, Sept.

28, 2007; 73 FR 4719, Jan. 28, 2008]

EDITORIAL NOTE: At 70 FR 34076, June 13, 2005, §173.304a was amended in the table in para-
graph (a)(2) by removing the phrase ‘““DOT-4A480"" from the entry ‘““Hydrogen sulfide’’; how-
ever, the amendment could not be incorporated because that phrase does not exist in the

entry.

§173.304b Additional requirements for
shipment of liquefied compressed
gases in UN pressure receptacles.

(a) General. Liquefied gases and gas
mixtures must be offered for transpor-
tation in UN pressure receptacles sub-
ject to the requirements in this section
and §173.304. In addition, the general
requirements applicable to UN pressure
receptacles in §§173.301 and 173.301b
must be met.

(b) UN pressure receptacle filling limits.
A UN pressure receptacle is authorized

for the transportation of liquefied com-
pressed gases and gas mixtures as spec-
ified in this section. When a liquefied
compressed gas or gas mixture is trans-
ported in a UN pressure receptacle, the
filling ratio may not exceed the max-
imum filling ratio prescribed in this
section and the applicable I1SO stand-
ard. Compliance with the filling limits
may be determined by referencing the
numerical values and data in Table 2 of
P200 of the UN Recommendations (IBR,
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see §171.7 of this subchapter). Alter-
natively, the maximum allowable fill-
ing limits may be determined as fol-
lows:

(1) For high pressure liquefied gases,
in no case may the filling ratio of the
settled pressure at 65 °C (149 °F) exceed
the test pressure of the UN pressure re-
ceptacle.

(2) For low pressure liquefied gases,
the filling factor (maximum mass of
contents per liter of water capacity)
must be less than or equal to 95 percent
of the liquid phase at 50 °C. In addition,
the UN pressure receptacle may not be
liquid full at 60 °C. The test pressure of
the pressure receptacle must be equal
to or greater than the vapor pressure of
the liquid at 65 °C.

(3) For high pressure liquefied gases
or gas mixtures, the maximum filling
ratio may be determined using the for-
mulas in (3)(b) of P200 of the UN Rec-
ommendations.

(4) For low pressure liguefied gases or
gas mixtures, the maximum filling
ratio may be determined using the for-
mulas in (3)(c) of P200 of the UN Rec-
ommendations.

(c) Tetraflouroethylene, stabilized,
UN1081 must be packaged in a pressure
receptacle with a minimum test pres-
sure of 200 bar and a working pressure
not exceeding 5 bar.

(d) Fertilizer ammoniating solution
with free ammonia, UN1043 is not au-
thorized in UN tubes or MEGCs.

[74 FR 2265, Jan. 14, 2009]

§173.305 Charging of cylinders with a
mixture of compressed gas and
other material.

(a) Detailed requirements. A mixture of
a compressed gas and any other mate-
rial must be shipped as a compressed
gas if the mixture is a compressed gas
as designated in §173.115 and when not
in violation of §173.301(a).

(b) Filling limits. (See §173.301.) For
mixtures, the liquid portion of the lig-
uefied compressed gas at 131 °F. plus
any additional liquid or solid must not
completely fill the container.

(c) Nonpoisonous and nonflammable
mixtures. Mixtures containing com-
pressed gas or gases including insecti-
cides, which mixtures are nonpoisonous
and nonflammable under this part

§173.306

must be shipped in cylinders as pre-
scribed in §173.304(a) or as follows:

(1) Specification 2P (§178.33 of this
subchapter). Inside metal containers
equipped with safety relief devices of a
type examined by the Bureau of Explo-
sives and approved by the Associate
Administrator, and packed in strong
wooden or fiber boxes of such design as
to protect valves from damage or acci-
dental functioning under conditions in-
cident to transportation. Pressure in
the container may not exceed 85 psia at
70 °F. Each completed metal container
filled for shipment must be heated
until content reaches a minimum tem-
perature of 130 °F., without evidence of
leakage, distortion or other defect.
Each outside shipping container must
be plainly marked “INSIDE CON-
TAINERS COMPLY WITH PRE-
SCRIBED SPECIFICATIONS.”

(2) [Reserved]

(d) Poisonous mixtures. A mixture con-
taining any poisonous material (Divi-
sion 6.1 or 2.3) in such proportions that
the mixture would be classed as poi-
sonous under §173.115 or §173.132 must
be shipped in packagings as authorized
for these poisonous materials.

[29 FR 18743, Dec. 29, 1964. Redesignated at 32
FR 5606, Apr. 5, 1967, and amended by Amdt.
173-70, 38 FR 5309, Feb. 27, 1973, Amdt. 173-94,
41 FR 16079, Apr. 15, 1976; 45 FR 32697, May 19,
1980; Amdt. 173-224, 56 FR 66275, 66279, Dec. 20,
1991; 66 FR 45379, Aug. 28, 2001; 67 FR 61013,
Sept. 27, 2002; 67 FR 51651, Aug. 8, 2002; 68 FR
24662, May 8, 2003]

§173.306 Limited quantities of com-
pressed gases.

(a) Limited quantities of compressed
gases for which exceptions are per-
mitted as noted by reference to this
section in §172.101 of this subchapter
are excepted from labeling, except
when offered for transportation or
transported by air, and, unless required
as a condition of the exception, speci-
fication packaging requirements of
this subchapter when packaged in ac-
cordance with the following para-
graphs. For transportation by aircraft,
the package must also comply with the
applicable requirements of §173.27 of
this subchapter and only hazardous
materials authorized aboard passenger-
carrying aircraft may be transported
as a limited quantity. In addition, ship-
ments are not subject to subpart F
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(Placarding) of part 172 of this sub-
chapter, to part 174 of this subchapter
except §174.24, and to part 177 of this
subchapter except §177.817. Each pack-
age may not exceed 30 kg (66 pounds)
gross weight.

(1) When in containers of not more
than 4 fluid ounces capacity (7.22 cubic
inches or less) except cigarette light-
ers. Special exceptions for shipment of
certain compressed gases in the ORM-D
class are provided in paragraph (i) of
this section.

(2) When in metal containers filled
with a material that is not classed as a
hazardous material to not more than 90
percent of capacity at 70 °F. and then
charged with nonflammable, nonlique-
fied gas. Each container must be tested
to three times the pressure at 70 °F.
and, when refilled, be retested to three
times the pressure of the gas at 70 °F.
Also, one of the following conditions
must be met:

(i) Container is not over 0.95 L (1
quart) capacity and charged to not
more than 11.17 bar (482.63 kPa, 170
psig) at 21 °C (70 °F), and must be
packed in a strong outer packaging, or

(if) Container is not over 30 gallons
capacity and charged to not more than
75 psig at 70 °F.

(3) When in a metal container for the
sole purpose of expelling a nonpoi-
sonous (other than a Division 6.1 Pack-
ing Group Il material) liquid, paste or
powder, provided all of the following
conditions are met. Special exceptions
for shipment of aerosols in the ORM-D
class are provided in paragraph (i) of
this section.

(i) Capacity must not exceed 1 L(61.0
cubic inches).

(ii) Pressure in the container must
not exceed 180 psig at 130 °F. If the
pressure exceeds 140 psig at 130 °F., but
does not exceed 160 psig at 130 °F., a
specification DOT 2P (§178.33 of this
subchapter) inside metal container
must be used; if the pressure exceeds
160 psig at 130 °F., a specification DOT
2Q (§178.33a of this subchapter) inside
metal container must be used. In any
event, the metal container must be ca-
pable of withstanding without bursting
a pressure of one and one-half times
the equilibrium pressure of the content
at 130 °F.

49 CFR Ch. I (10-1-10 Edition)

(iii) Liquid content of the material
and gas must not completely fill the
container at 130 °F.

(iv) The container must be packed in
strong outside packagings.

(v) Each container must be subjected
to a test performed in a hot water
bath; the temperature of the bath and
the duration of the test must be such
that the internal pressure reaches that
which would be reached at 55 °C (131 °F)
(50 °C (122 °F) if the liquid phase does
not exceed 95% of the capacity of the
container at 50 °C (122 °F)). If the con-
tents are sensitive to heat, the tem-
perature of the bath must be set at be-
tween 20 °C (68 °F) and 30 °C (86 °F) but,
in addition, one container in 2,000 must
be tested at the higher temperature.
No leakage or permanent deformation
of a container may occur.

(vi) Each outside packaging must be
marked “INSIDE CONTAINERS COM-
PLY WITH PRESCRIBED REGULA-
TIONS.”

(4) Gas samples must be transported
under the following conditions:

(i) A gas sample may only be trans-
ported as non-pressurized gas when its
pressure corresponding to ambient at-
mospheric pressure in the container is
not more than 105 kPa absolute (15.22
psia).

(ii) Non-pressurized gases, toxic (or
toxic and flammable) must be packed
in hermetically sealed glass or metal
inner packagings of not more than one
L (0.3 gallons) overpacked in a strong
outer packaging.

(iii) Non-pressurized gases, flam-
mable must be packed in hermetically
sealed glass or metal inner packagings
of not more than 5 L (1.3 gallons) and
overpacked in a strong outer pack-
aging.

(5) For limited quantities of Division
2.2 gases with no subsidiary risk, when
in a plastic container for the sole pur-
pose of expelling a liquid, paste or pow-
der, provided all of the following condi-
tions are met. Special exceptions for
shipment of aerosols in the ORM-D
class are provided in paragraph (i) of
this section.

(i) Capacity must not exceed 1 L (61.0
cubic inches).

(ii) Pressure in the container must
not exceed 160 psig at 130 °F. If the
pressure in the container is less than
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140 psig at 130 °F, a non-DOT specifica-
tion container may be used. If the pres-
sure in the container exceeds 140 psig
at 130 °F but does not exceed 160 psig at
130 °F, the container must conform to
specification DOT 2S. All non-DOT
specification and specification DOT 2S
containers must be capable of with-
standing, without bursting, a pressure
of one and one-half times the equi-
librium pressure of the contents at 130
°F.

(iii) Liquid content of the material
and gas must not completely fill the
container at 130 °F.

(iv) The container must be packed in
strong outside packagings.

(v) Except as provided in paragraph
(a)(5)(vi) of this section, each container
must be subjected to a test performed
in a hot water bath; the temperature of
the bath and the duration of the test
must be such that the internal pressure
reaches that which would be reached at
55 °C (131 °F) or 50 °C (122 °F) if the lig-
uid phase does not exceed 95% of the
capacity of the container at 50 °C (122
°F). If the contents are sensitive to
heat, or if the container is made of
plastic material which softens at this
test temperature, the temperature of
the bath must be set at between 20 °C
(68 °F) and 30 °C (86 °F) but, in addition,
one container in 2,000 must be tested at
the higher temperature. No leakage or
permanent deformation of a container
may occur except that a plastic con-
tainer may be deformed through soft-
ening provided that it does not leak.

(vi) As an alternative to the hot
water bath test in paragraph (a)(5)(v) of
this section, testing may be performed
as follows:

(A) Pressure and leak testing before fill-
ing. Each empty container must be sub-
jected to a pressure equal to or in ex-
cess of the maximum expected in the
filled containers at 55 °C (131 °F) (or 50
°C (122 °F) if the liquid phase does not
exceed 95 percent of the capacity of the
container at 50 °C (122 °F). This must be
at least two-thirds of the design pres-
sure of the container. If any container
shows evidence of leakage at a rate
equal to or greater than 3.3 x 10-2
mbar L/s at the test pressure, distor-
tion or other defect, it must be re-
jected; and

§173.306

(B) Testing after filling. Prior to fill-
ing, the filler must ensure that the
crimping equipment is set appro-
priately and the specified propellant is
used before filling the container. Once
filled, each container must be weighed
and leak tested. The leak detection
equipment must be sufficiently sen-
sitive to detect at least a leak rate of
2.0 x 103 mbar L/s at 20 °C (68 °F). Any
filled container which shows evidence
of leakage, deformation, or excessive
weight must be rejected.

(vi) Each outside packaging must be
marked “INSIDE CONTAINERS COM-
PLY WITH PRESCRIBED REGULA-
TIONS.”

(b) Exceptions for foodstuffs, soap,
biologicals, electronic tubes, and audible
fire alarm systems. Limited quantities of
compressed gases (except Division 2.3
gases) for which exceptions are pro-
vided as indicated by reference to this
section in §172.101 of this subchapter,
when accordance with one of the fol-
lowing paragraphs, are excepted from
labeling, except when offered for trans-
portation or transported by aircraft,
and the specification packaging re-
quirements of this subchapter. For
transportation by aircraft, the package
must comply with the applicable re-
quirements of §173.27 of this sub-
chapter; the net quantity per package
may not exceed the quantity specified
in column (9A) of the Hazardous Mate-
rials Table in §172.101 of this sub-
chapter; and only hazardous materials
authorized aboard passenger-carrying
aircraft may be transported as a lim-
ited quantity. In addition, shipments
are not subject to subpart F
(Placarding) of part 172 of this sub-
chapter, to part 174 of this subchapter,
except §174.24, and to part 177 of this
subchapter, except §177.817. Special ex-
ceptions for shipment of certain com-
pressed gases in the ORM-D class are
provided in paragraph (i) of this sec-
tion.

(1) Foodstuffs or soaps in a nonrefill-
able metal or plastic container not ex-
ceeding 1 L (61.0 cubic inches), with
soluble or emulsified compressed gas,
provided the pressure in the container
does not exceed 140 psig at 130 °F. Plas-
tic containers must only contain Divi-
sion 2.2 non-flammable soluble or
emulsified compressed gas. The metal
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or plastic container must be capable of
withstanding, without bursting, a pres-
sure of one and one-half times the equi-
librium pressure of the contents at 130
°F.

(i) Containers must be packed in
strong outside packagings.

(ii) Liquid content of the material
and the gas must not completely fill
the container at 130 °F.

(iii) Each outside packaging must be
marked “INSIDE CONTAINERS COM-
PLY WITH PRESCRIBED REGULA-
TIONS.”

(2) Cream in refillable metal or plas-
tic containers with soluble or
emulsified compressed gas. Plastic con-
tainers must only contain Division 2.2
non-flammable soluble or emulsified
compressed gas. Containers must be of
such design that they will hold pres-
sure without permanent deformation
up to 375 psig and must be equipped
with a device designed so as to release
pressure without bursting of the con-
tainer or dangerous projection of its
parts at higher pressures. This excep-
tion applies to shipments offered for
transportation by refrigerated motor
vehicles only.

(3) Nonrefillable metal or plastic con-
tainers charged with a Division 6.1
Packing Group 11l or nonflammable so-
lution containing biological products
or a medical preparation which could
be deteriorated by heat, and com-
pressed gas or gases. Plastic containers
must only contain 2.2 non-flammable
soluble or emulsified compressed gas.
The capacity of each container may
not exceed 35 cubic inches (19.3 fluid
ounces). The pressure in the container
may not exceed 140 psig at 130 °F, and
the liquid content of the product and
gas must not completely fill the con-
tainers at 130 °F. One completed con-
tainer out of each lot of 500 or less,
filled for shipment, must be heated,
until the pressure in the container is
equivalent to equilibrium pressure of
the contents at 130 °F. There must be
no evidence of leakage, distortion, or
other defect. The container must be
packed in strong outside packagings.

(4) Electronic tubes, each having a
volume of not more than 30 cubic
inches and charged with gas to a pres-
sure of not more than 35 psig and
packed in strong outside packagings.
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(5) Audible fire alarm systems pow-
ered by a compressed gas contained in
an inside metal container when shipped
under the following conditions:

(i) Each inside container must have
contents which are not flammable, poi-
sonous, or corrosive as defined under
this part,

(if) Each inside container may not
have a capacity exceeding 35 cubic
inches (19.3 fluid ounces),

(iii) Each inside container may not
have a pressure exceeding 70 psig at 70
°F. and the liquid portion of the gas
may not completely fill the inside con-
tainer at 130 °F., and

(iv) Each nonrefillable inside con-
tainer must be designed and fabricated
with a burst pressure of not less than
four times its charged pressure at 130
°F. Each refillable inside container
must be designed and fabricated with a
burst pressure of not less than five
times its charged pressure at 130 °F.

(c)-(d) [Reserved]

(e) Refrigerating machines. (1) New
(unused) refrigerating machines or
components thereof are excepted from
the specification packaging require-
ments of this part if they meet the fol-
lowing conditions. In addition, ship-
ments are not subject to subpart F of
part 172 of this subchapter, to part 174
of this subchapter except §174.24 and to
part 177 of this subchapter except
§177.817.

(i) Each pressure vessel may not con-
tain more than 5,000 pounds of Group
Al refrigerant as classified in ANSI/
ASHRAE Standard 15 or not more than
50 pounds of refrigerant other than
Group Al.

(ii) Machines or components having
two or more charged vessels may not
contain an aggregate of more than 2,000
pounds of Group | refrigerant or more
than 100 pounds of refrigerant other
than Group I.

(iii) Each pressure vessel must be
equipped with a safety device meeting
the requirements of ANSI/ASHRAE 15
(IBR, see §171.7 of this subchapter).

(iv) Each pressure vessel must be
equipped with a shut-off valve at each
opening except openings used for safety
devices and with no other connection.
These valves must be closed prior to
and during transportation.
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(v) Pressure vessels must be manu-
factured, inspected and tested in ac-
cordance with ANSI/ASHRAE 15, or
when over 6 inches internal diameter,
in accordance with Section VIII of the
ASME Code (IBR, see §171.7 of this sub-
chapter).

(vi) All parts subject to refrigerant
pressure during shipment must be test-
ed in accordance with ANSI/ASHRAE
15.

(vii) The liquid portion of the refrig-
erant, if any, may not completely fill
any pressure vessel at 130 °F.

(viii) The amount of refrigerant, if
liquefied, may not exceed the filling
density prescribed in §173.304.

(f) Accumulators (Articles, pressurized
pneumatic or hydraulic containing non-
flammable gas). The following applies to
accumulators, which are hydraulic ac-
cumulators containing nonliquefied,
nonflammable gas, and nonflammable
liquids or pneumatic accumulators
containing nonliquefied, nonflammable
gas, fabricated from materials which
will not fragment upon rupture.

(1) Accumulators installed in motor
vehicles, construction equipment, and
assembled machinery and designed and
fabricated with a burst pressure of not
less than five times their charged pres-
sure at 70 °F., when shipped, are not
subject to the requirements of this sub-
chapter.

(2) Accumulators charged with lim-
ited quantities of compressed gas to
not more than 200 p.s.i.g. at 70 °F. are
excepted from labeling (except when of-
fered for transportation by air) and the
specification packaging requirements
of this subchapter when shipped under
the following conditions. In addition,
shipments are not subject to subpart F
of part 172 of this subchapter, to part
174 of this subchapter except §174.24
and to part 177 of this subchapter ex-
cept §177.817.

(i) Each accumulator must be shipped
as an inside packaging,

(ii) Each accumulator may not have
a gas space exceeding 2,500 cubic inches
under stored pressure, and

(iii) Each accumulator must be test-
ed, without evidence of failure or dam-
age, to at least three times its charged
pressure of 70 °F., but not less than 120
p.s.i. before initial shipment and before
each refilling and reshipment.

§173.306

(3) Accumulators with a charging
pressure exceeding 200 p.s.i.g. at 70 °F.
are excepted from labeling (except
when offered for transportation by air)
and the specification packaging re-
quirements of this subchapter when
shipped under the following conditions:

(i) Each accumulator must be in com-
pliance with the requirements stated in
paragraph (f)(2), (i), (ii), and (iii) of this
section, and

(ii) Each accumulator must be de-
signed and fabricated with a burst pres-
sure of not less than five times its
charged pressure at 70 °F. when
shipped.

(4) Accumulators intended to func-
tion as shock absorbers, struts, gas
springs, pneumatic springs or other im-
pact or energy-absorbing devices are
not subject to the requirements of this
subchapter provided each:

(i) Has a gas space capacity not ex-
ceeding 1.6 L and a charge pressure not
exceeding 280 bar, where the product of
the capacity expressed in liters and
charge pressure expressed in bars does
not exceed 80 (for example, 0.5 L gas
space and 160 bar charge pressure);

(if) Has a minimum burst pressure of
4 times the charge pressure at 20°C for
products not exceeding 0.5 L gas space
capacity and 5 times the charge pres-
sure for products greater than 0.5 L gas
space capacity;

(iii) Design type has been subjected
to a fire test demonstrating that the
article relieves its pressure by means
of a fire degradable seal or other pres-
sure relief device, such that the article
will not fragment and that the article
does not rocket; and

(iv) Accumulators must be manufac-
tured under a written quality assur-
ance program which monitors param-
eters controlling burst strength, burst
mode and performance in a fire situa-
tion as specified in paragraphs (f)(4)(i)
through (f)(4)(iii) of this section. A
copy of the quality assurance program
must be maintained at each facility at
which the accumulators are manufac-
tured.

(5) Accumulators not conforming to
the provisions of paragraphs (f)(1)
through (f) (4) of this section, may only
be transported subject to the approval
of the Associate Administrator.
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(g) Water pump system tank. Water
pump system tanks charged with com-
pressed air or limited quantities of ni-
trogen to not over 40 psig for single-
trip shipment to installation sites are
excepted from labeling (transportation
by air not authorized) and the speci-
fication packaging requirements of
this subchapter when shipped under the
following conditions. In addition, ship-
ments are not subject to subpart F of
this subchapter, to part 174 of this sub-
chapter except §174.24 and part 177 ex-
cept §177.817.

(1) The tank must be of steel, welded
with heads concave to pressure, having
a rated water capacity not exceeding
120 gallons and with outside diameter
not exceeding 24 inches. Safety relief
devices not required.

(2) The tank must be pneumatically
tested to 100 psig. Test pressure must
be permanently marked on the tank.

(3) The stress at prescribed pressure
must not exceed 20,000 psi using for-
mula:

S=Pd/2t

where:

S = wall stress in psi:

P = prescribed pressure for the tank of at
least 3 times charged pressure at 70 °F or
100 psig, whichever is greater;

d = inside diameter in inches;

t = minimum wall thickness, in inches.

(4) The burst pressure must be at
least 6 times the charge pressure at 70
°F.

(5) Each tank must be overpacked in
a strong outer packaging in accordance
with §173.301(h).

(h) Lighter refills. (1) Lighter refills
(see §171.8 of this subchapter) must not
contain an ignition element but must
contain a release device. Lighter refills
offered for transportation under this
section may not exceed 4 fluid ounces
capacity (7.22 cubic inches) or contain
more than 65 grams of a Division 2.1
fuel. For transportation by highway or
rail, lighter refills must be tightly
packed and secured against movement
in strong outer packagings. For trans-
portation by aircraft or vessel, lighter
refills must be tightly packed and se-
cured against movement in any rigid
specification outer packaging author-
ized in Subpart L of Part 178 of this
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subchapter at the Packing Group Il
performance level.

(2) Exceptions. For highway transpor-
tation, when no more than 1,500 lighter
refills covered by this paragraph are
transported in one motor vehicle, the
requirements of subparts C through H
of part 172, and Part 177 of this sub-
chapter do not apply. Lighter refills
covered under this paragraph must be
packaged in rigid, strong outer pack-
agings meeting the general packaging
requirements of subpart B of this part.
Outer packagings must be plainly and
durably marked, on two opposing sides
or ends, with the word “LIGHTER RE-
FILLS” and the number of devices con-
tained therein in letters measuring at
least 20 mm (0.79 in) in height. No per-
son may offer for transportation or
transport the lighter refills or prepare
the lighter refills for shipment unless
that person has been specifically in-
formed of the requirements of this sec-
tion.

(i) Consumer commodities. A limited
quantity which conforms to the provi-
sions of paragraph (a)(1), (a)(3), (a)(5),
or (b) of this section and is a ‘‘con-
sumer commodity’’ as defined in §171.8
of this subchapter, may be renamed
“‘consumer commodity’ and reclassed
as ORM-D material. Each package may
not exceed 30 kg (66 pounds) gross
weight. In addition to the exceptions
provided by paragraphs (a) and (b) of
this section—

(1) Outside packagings are not re-
quired to be marked “INSIDE CON-
TAINERS COMPLY WITH PRE-
SCRIBED REGULATIONS;

(2) Shipments of ORM-D materials
are not subject to the shipping paper
requirements of subpart C of part 172 of
this subchapter, unless the material
meets the definition of a hazardous
substance, a hazardous waste, or a ma-
rine pollutant or unless offered for
transportation or transported by air-
craft; and

(3) Shipments of ORM-D materials
are eligible for the exceptions provided
in §173.156.

(J) Aerosols and receptacles small, con-
taining gas with a capacity of less than 50
mL. Aerosols, as defined in §171.8 of
this subchapter, and receptacles small,
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containing gas, with a capacity not ex-
ceeding 50 mL (1.7 oz.) and with a pres-
sure not exceeding 970 kPa (141 psig) at
55 °C (131 °F), containing no hazardous
materials other than a Division 2.2 gas,
are not subject to the requirements of
this subchapter. The pressure limit
may be increased to 2,000 kPa (290 psig)
at 55 °C (131 °F) provided the aerosols
are transported in outer packages that
conform to the packaging require-
ments of Subpart B of this part. This
paragraph (j) does not apply to a self-
defense spray (e.g., pepper spray).

(k) Aerosols for recycling or disposal.
Aerosols, as defined in §171.8 of this
subchapter, containing a limited quan-
tity which conforms to the provisions
of paragraph (a)(3), (8)(5), (b)(1), (b)(2),
or (b)(3) of this section are not subject
to the 30 kg (66 pounds) gross weight
limitation when transported by motor
vehicle for purposes of recycling or dis-
posal under the following conditions:

(1) The strong outer packaging and
its contents must not exceed a gross
weight of 500 kg (1,100 pounds);

(2) Each aerosol container must be
secured with a cap to protect the valve
stem or the valve stem must be re-
moved; and

(3) The packaging must be offered for
transportation or transported by—

(i) Private or contract motor carrier;
or

(i) Common carrier in a motor vehi-
cle under exclusive use for such serv-
ice.

(I) For additional exceptions, also see
§173.307.

(I) For additional exceptions, also see
§173.307.

[Amdt. 173-94, 41 FR 16079, Apr. 15, 1976]

EDITORIAL NOTE: For FEDERAL REGISTER cCi-
tations affecting §173.306, see the List of CFR
Sections Affected which appears in the Find-
ing Aids section of the printed volume and
on GPO Access.

§173.307
gases.

(a) The following materials are not
subject to the requirements of this sub-
chapter:

(1) Carbonated beverages.

(2) Tires when inflated to pressures
not greater than their rated inflation
pressures. For transportation by air,
tires and tire assemblies must meet the

Exceptions for compressed

§173.308

conditions in §175.8(b)(4) of this sub-
chapter.

(3) Balls used for sports.

(4) Refrigerating machines, including
dehumidifiers and air conditioners, and
components thereof, such as
precharged tubing containing:

(i) 12 kg (25 pounds) or less of a non-
flammable, non-toxic gas;

(i) 12 L (3 gallons) or less of ammo-
nia solution (UN2672);

(iii) Except when offered or trans-
ported by air, 12 kg (25 pounds) or less
of a flammable, non-toxic gas;

(iv) Except when offered or trans-
ported by air or vessel, 20 kg (44
pounds) or less of a Group Al refrig-
erant specified in ANSI/ASHRAE
Standard 15 (IBR, see §171.7 of this sub-
chapter); or

(v) 100 g (4 ounces) or less of a flam-
mable, non-toxic liquefied gas.

5) Manufactured articles or
apparatuses, each containing not more
than 100 mg (0.0035 ounce) of inert gas
and packaged so that the quantity of
inert gas per package does not exceed 1
g (0.35 ounce).

(b) [Reserved]

[Amdt. 173-94, 41 FR 16081, Apr. 15, 1976, as
amended by Amdt. 173-135, 45 FR 13090, Feb.
28, 1980; 65 FR 50462, Aug. 18, 2000; 68 FR 45038,
July 31, 2003; 68 FR 75745, Dec. 31, 2003; 69 FR
76174, Dec. 20, 2004; 71 FR 14604, Mar. 22, 2006;
74 FR 2266, Jan. 14, 2009]

§173.308 Lighters.

(a) General requirements. No person
may offer for transportation or trans-
port a lighter (see §171.8 of this sub-
chapter) containing a Division 2.1
(flammable gas) material except under
the following conditions:

(1) The lighter must contain a fuel
reservoir not exceeding 4 fluid ounces
capacity (7.22 cubic inches), and must
contain not more than 10 grams (0.35
ounce) of flammable gas.

(2) The maximum filling density may
not exceed 85 percent of the volumetric
capacity of each fluid reservoir at 15 °C
(59 °F).

(3) Each lighter design, including clo-
sures, must be capable of withstanding,
without leakage or rupture, an internal
pressure of at least two times the pres-
sure of the flammable gas at 55 °C (131
°F).
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(4) Each appropriate lighter design
must be examined and successfully
tested by a person or agency (author-
ized testing agency) who is authorized
by the Associate Administrator to per-
form such examination and testing
under the provisions of subpart E of
part 107 of this chapter and who—

(i) Has the equipment necessary to
perform the testing required to the
level of accuracy required;

(i) Is able to demonstrate, upon re-
quest, the knowledge of the testing
procedures and requirements of the
HMR relative to lighters;

(iii) Does not manufacture or market
lighters, is not financially dependent
or owned in whole or in part, by any
entity that manufactures or markets
lighters;

(iv) Is a resident of the United
States; and

(v) Performs all examination and
testing in accordance with the require-
ments of paragraph (b)(3) and (4) of this
section.

(5) The Associate Administrator will
assign an identification code to each
person who is authorized to examine
and test lighters. This identification
code must be incorporated into a
unique test report identifier for each
successfully tested lighter design.

(b) Examination and testing of lighter
design types—(1) Lighter design type defi-
nition. A new lighter design is one that
has never been examined and tested or
one that differs from a previous design
in any manner that may affect the es-
cape (leakage) of gas. Lighter charac-
teristics that may affect the escape of
gas include changes in materials of
construction, ignition mechanism,
burner valve design, wall thickness,
sealing materials, and type of fuel (e.g.,
vapor pressure differences).

(2) Lighter samples submitted for exam-
ination and testing. Samples of a new
lighter design are excepted from the re-
quirements of (a)(4) and (d) of this sec-
tion and may be offered for transpor-
tation and transported under the fol-
lowing conditions:

(i) The samples must be transported
only to an authorized testing agency;

(ii) No more than 12 lighters may be
packaged in a single outer packaging;

(iii) Inner packagings must conform
to the requirements of paragraph (c)(1)
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of this section. For transportation by
aircraft, intermediate or outer pack-
agings must meet the pressure differen-
tial requirements of §173.27(c) of this
part;

(iv) The outer packaging must con-
form to the requirements of Subpart M
of Part 178 of this subchapter at the
Packing Group | performance level and
to the requirements of §173.24 of this
subpart;

(v) The word ‘‘sample’ must appear
on the shipping paper as part of the
proper shipping name or in association
with the basic description; and

(vi) In addition to other required
markings and labels, the package must
be marked “SAMPLE FOR EXAMINA-
TION AND TESTING.”

(vii) AIl other applicable require-
ments of this subchapter must be met.

(3) Examination and testing of sample
lighters by an authorized testing agency.
Each sample lighter must be examined
for conformance with paragraph (a) of
this section by a person authorized by
the Associate Administrator. In addi-
tion, lighters must be subjected to the
following leakage test:

(1) A minimum of six lighters must be
examined and tested at one time. Store
the lighters in a desiccator for 24
hours. After drying, weigh each lighter
on an analytical balance capable of ac-
curately measuring to within %o of a
milligram (0.0001 grams).

(ii) After weighing, place the lighters
together in an explosion-proof, con-
trolled-temperature laboratory oven
capable of maintaining 38 + 1 °C (100 *
2 °F) for 96 continuous hours (4 days).
At the end of 96 hours, remove the
lighters from the oven and place them
in the same desiccator and allow the
lighters to cool to ambient tempera-
ture.

(iii) After cooling, weigh each lighter
and determine the net weight dif-
ferences for each lighter tested (sub-
tract the mass after oven exposure
from the original mass before oven ex-
posure).

(iv) Weight losses must be assessed to
determine the quantity of gas that
leaked from the lighters and from the
weight change as a result of absorbed
moisture. If the net weight has in-
creased, the test facility must run the
required test using six empty lighters
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in parallel with the six filled lighters.
The parallel tests are conducted to de-
termine the weight of moisture ab-
sorbed in the plastic in order to deter-
mine the weight loss of the lighters
from gas leakage.

(v) If the net weight loss for any one
of the six lighters exceeds 20 milli-
grams (0.020 grams), the design must be
rejected.

(vi) Lighters manufactured to a re-
jected lighter design may not be of-
fered for transportation or transported
in commerce unless approved in writ-
ing by the Associate Administrator.

(4) Recordkeeping requirements. (i) Fol-
lowing the examination of each new
lighter design, the person or agency
that conducted the examination and
test must prepare a test report and
make that test report available to the
manufacturer. At a minimum, the test
report must contain the following in-
formation:

(A) Name and address of test facility;

(B) Name and address of applicant;

(C) A test report identifier, that is,
the authorized person or agency identi-
fier code immediately followed by an
alpha/numeric identifier of four or
more characters assigned to the spe-
cific lighter design by the authorized
person or agency (e.g., ‘‘LAAx***”’
where, “LAA” is the identification
code assigned to the authorized person
or agency by the Associate Adminis-
trator and “****”’ is replaced with the
unique test report identifier assigned
to the specific lighter design by the au-
thorized person or agency);

(D) Manufacturer of the lighter. For
a foreign manufacturer, the U.S. agent
or importer must be identified;

(E) Description of the lighter design
type (e.g., model, dimensions, ignition
mechanism, reservoir capacity, lot/
batch number) in sufficient detail to
ensure conformance with paragraph
(b)(4)(iii) of this section; and

(F) A certification by the authorized
testing agency that the lighter design
conforms to paragraph (a) of this sec-
tion and passes or does not pass the re-
quired leakage test in paragraph (b) of
this section.

(i) For as long as any lighter design
is in production and for at least three
years thereafter, a copy of each light-
er’s test report must be maintained by
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the authorized testing agency that per-
formed the examination and testing
and the manufacturer of the design.
For a foreign manufacturer, each test
report must be maintained in accord-
ance with this paragraph by the foreign
manufacturer’s U.S. agent or importer.

(iii) Test reports must be traceable to
a specific lighter design and must be
made available to a representative of
the Department upon request.

(5) Transitional provisions. Until Janu-
ary 1, 2012, approval numbers issued by
the Associate Administrator prior to
January 1, 2007 may continue to be
marked on packages and annotated on
shipping papers, where applicable.
After that time, previously issued ap-
provals (i.e., T-***) will no longer be
valid and each lighter design currently
in production must be re-examined and
tested under the provisions of this sec-
tion.

(c) Packaging requirements—(1) Inner
containment. Lighters must be placed in
an inner packaging that is designed to
prevent movement of the lighters and
inadvertent ignition or leakage. The
ignition device and gas control lever of
each lighter must be designed, or se-
curely sealed, taped, or otherwise fas-
tened or packaged to protect against
accidental functioning or leakage of
the contents during transport. If light-
ers are packed vertically in a plastic
tray, a plastic, fiberboard or paper-
board partition must be used to pre-
vent friction between the ignition de-
vice and the inner packaging.

(2) Outer packaging. Lighters and
their inner packagings must be tightly
packed and secured against movement
in any rigid specification outer pack-
aging authorized in Subpart L of Part
178 of this subchapter at the Packing
Group Il performance level.

(d) Shipping paper and marking re-
quirements. (1) In addition to the re-
quirements of subpart C of part 172,
shipping papers must be annotated
with the lighter design test report
identifier (see paragraph (b)(4)(i)(C) of
this section) traceable to the test re-
port assigned to the lighters or, if ap-
plicable, the previously issued approval
number (i.e., T***), in association with
the basic description.

(2) In addition to the requirements of
subpart D of part 172, a lighter design
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test report identifier (see paragraph
(b)(4)(1)(C) of this section) or, if appli-
cable, the previously issued approval
number (i.e., T***), must be marked on
a package containing lighters.

(3) For transportation by vessel in a
closed transport vehicle or a closed
freight container, the following warn-
ing must be affixed to the access doors:

WARNING—MAY CONTAIN EXPLO-
SIVE MIXTURES WITH AIR—KEEP
IGNITION SOURCES AWAY WHEN
OPENING

The warning must be on a con-
trasting background and must be in
letters measuring at least 12.7 mm (0.5
inch) in height.

(e) Exceptions—(1) Common or contract
carriage. For highway transportation
by common or contract carrier, when
no more than 1,500 lighters covered by
this section are transported in one
motor vehicle, the requirements of sub-
parts C through H of part 172, and Part
177 of this subchapter do not apply.
Lighters transported in accordance
with this paragraph are also excepted
from the specification packaging, ship-
ping paper, and marking requirements
specified in §§173.308(c) and (d). Inner
packagings must conform to paragraph
(c)(1) of this section. Lighters must be
further packaged in rigid, strong outer
packagings meeting the general pack-
aging requirements of subpart B of part
173. Outer packagings must be plainly
and durably marked, on two opposing
sides or ends, with the word “LIGHT-
ERS” and the number of devices con-
tained therein in letters measuring at
least 20 mm (0.79 in) in height. In addi-
tion, the package must include the test
report identifier for each lighter design
as specified in paragraph (b)(4)(i)(C) of
this section or, if applicable, the pre-
viously issued approval number (i.e.,
T***). The test report identifier or ap-
proval number must be durable, leg-
ible, in English, and located in, at-
tached to, or marked directly on the
package. No person may offer for trans-
portation or transport the lighters or
prepare the lighters for shipment un-
less that person has been specifically
informed of the requirements of this
section.

(2) Private carriage. For highway
transportation by a private carrier,
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lighters that have been examined and
successfully tested in accordance with
this section are not subject to any
other requirements of this subchapter
under the following conditions:

(i) No person may offer for transpor-
tation or transport the lighters or pre-
pare the lighters for shipment unless
that person has been specifically in-
formed of the requirements of this sec-
tion;

(if) Lighters must be placed in an
inner packaging that is designed to
prevent accidental activation of the ig-
nition device or valve, release of gas,
and movement of the lighters (e.g.,
tray, blister pack, etc.);

(iii) Inner packagings must be placed
in a securely closed rigid outer pack-
aging that limits movement of the
inner packagings and protects them
from damage;

(iv) The outer package may contain
not more than 300 lighters;

(v) A transport vehicle may carry not
more than 1,500 lighters at any one
time;

(vi) The lighters may not be placed in
an outer packaging with other haz-
ardous materials; and

(vii) Outer packagings must be plain-
ly and durably marked with the words
“LIGHTERS, excepted quantity.”’

[71 FR 3427, Jan. 23, 2006, as amended at 73
FR 57006, Oct. 1, 2008]

§173.309 Fire extinguishers.

(a) Fire extinguishers charged with a
limited quantity of compressed gas to
not more than 1660 kPa (241 psig) at 21
°C (70 °F) are excepted from labeling
(except when offered for transportation
by air) and the specification packaging
requirements of this subchapter when
shipped under the following conditions.
In addition, shipments are not subject
to subpart F of part 172 of this sub-
chapter, to part 174 of this subchapter
except §174.24 or to part 177 of this sub-
chapter except §177.817.

(1) Each fire extinguisher must have
contents which are nonflammable, non-
poisonous, and noncorrosive as defined
under this subchapter.

(2) Each fire extinguisher must be
shipped as an inner packaging.

(3) Nonspecification cylinders are au-
thorized subject to the following condi-
tions:
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(i) The internal volume of each cyl-
inder may not exceed 18 L (1,100 cubic
inches). For fire extinguishers not ex-
ceeding 900 mL (55 cubic inches) capac-
ity, the liquid portion of the gas plus
any additional liquid or solid must not
completely fill the container at 55 °C
(130 °F). Fire extinguishers exceeding
900 mL (55 cubic inches) capacity may
not contain any liquefied compressed
gas;

(ii) Each fire extinguisher manufac-
tured on and after January 1, 1976,
must be designed and fabricated with a
burst pressure of not less than six
times its charged pressure at 21 °C (70
°F) when shipped;

(iii) Each fire extinguisher must be
tested, without evidence of failure or
damage, to at least three times its
charged pressure at 21 °C (70 °F) but not
less than 825 kPa (120 psig) before ini-
tial shipment, and must be marked to
indicate the year of the test (within 90
days of the actual date of the original
test) and with the words “MEETS DOT
REQUIREMENTS.” This marking is
considered a certification that the fire
extinguisher is manufactured in ac-
cordance with the requirements of this
section. The words ““This extinguisher
meets all requirements of 49 CFR
173.306”" may be displayed on fire extin-
guishers manufactured prior to Janu-
ary 1, 1976; and

(iv) For any subsequent shipment,
each fire extinguisher must be in com-
pliance with the retest requirements of
the Occupational Safety and Health
Administration Regulations of the De-
partment of Labor, 29 CFR 1910.157.

(4) Specification 2P or 2Q (8§178.33
and 178.33a of this subchapter) inner
nonrefillable metal packagings are au-
thorized for use as fire extinguishers
subject to the following conditions:

(i) The liquid portion of the gas plus
any additional liquid or solid may not
completely fill the packaging at 55 °C
(130 °F);

(ii) Pressure in the packaging shall
not exceed 1250 kPa (181 psig) at 55 °C
(130 °F). If the pressure exceeds 920 kPa
(141 psig) at 55 °C (130 °F), but does not
exceed 1100 kPa (160 psig) at 55 °C (130
°F), a specification DOT 2P inner metal
packaging must be used; if the pressure
exceeds 1100 kPa (160 psig) at 55 °C (130
°F), a specification DOT 2Q inner metal

§173.310

packaging must be used. The metal
packaging must be capable of with-
standing, without bursting, a pressure
of one and one-half times the equi-
librium pressure of the contents at 55
°C (130 °F); and

(iii) Each completed inner packaging
filled for shipment must have been
heated until the pressure in the con-
tainer is equivalent to the equilibrium
pressure of the contents at 55 °C (130
°F) without evidence of leakage, distor-
tion, or other defect.

(b) Specification 3A, 3AA, 3E, 3AL,
4B, 4BA, 4B240ET or 4BW (8§178.36,
178.37, 178.42, 178.46, 178.50, 178.51, 178.55
and 178.61 of this subchapter) cylinders
are authorized for use as fire extin-
guishers.

[Amdt. 173-235, 58 FR 50503, Sept. 27, 1993, as
amended by Amdt. 173-138, 59 FR 49134, Sept.
26, 1994; Amdt. 173-258, 61 FR 51240, Oct. 1,
1996; 66 FR 45380, 45381, Aug. 28, 2001; 71 FR
54395, Sept. 14, 2006]

§173.310 Exceptions for radiation de-
tectors.

Radiation detectors, radiation sen-
sors, electron tube devices, or ioniza-
tion chambers, herein referred to as
“radiation detectors,” that contain
only Division 2.2 gases, are excepted
from the specification packaging in
this subchapter and, except when
transported by air, from labeling and
placarding requirements of this sub-
chapter when designed, packaged, and
transported as follows:

(a) Radiation detectors must be sin-
gle-trip, hermetically sealed, welded
metal inside containers that will not
fragment upon impact.

(b) Radiation detectors must not
have a design pressure exceeding 4.83
MPa (700 psig) and a capacity exceed-
ing 355 fluid ounces (641 cubic inches).
They must be designed and fabricated
with a burst pressure of not less than
three times the design pressure if the
radiation detector is equipped with a
pressure relief device, and not less than
four times the design pressure if the
detector is not equipped with a pres-
sure relief device.

(c) Radiation detectors must be
shipped in a strong outer packaging ca-
pable of withstanding a drop test of at
least 1.2 meters (4 feet) without break-
age of the radiation detector or rupture
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of the outer packaging. If the radiation
detector is shipped as part of other
equipment, the equipment must be
packaged in strong outer packaging or
the equipment itself must provide an
equivalent level of protection.

(d) Emergency response information
accompanying each shipment and
available from each emergency re-
sponse telephone number for radiation
detectors must identify those recep-
tacles that are not fitted with a pres-
sure relief device and provide appro-
priate guidance for exposure to fire.

[75 FR 27215, May 14, 2010]

§173.312 Requirements for shipment
of MEGCs.
(a) General requirements. (1) Unless

otherwise specified, a MEGC is author-
ized for the shipment of liquefied and
non-liquefied compressed gases. Each
pressure receptacle contained in a
MEGC must meet the requirements in
§§173.301, 173.301b, 173.302b and 173.304b,
as applicable.

(2) The MEGC must conform to the
design, construction, inspection and
testing requirements prescribed in
§178.75 of this subchapter.

(3) No person may offer or accept a
hazardous material for transportation
in a MEGC that is damaged to such an
extent that the integrity of the pres-
sure receptacles or the MEGC’s struc-
tural or service equipment may be af-
fected.

(4) No person may fill or offer for
transportation a pressure receptacle in
a MEGC if the pressure receptacle or
the MEGC is due for periodic requali-
fication, as prescribed in subpart C to
part 180 of this subchapter. However,
this restriction does not preclude
transportation of pressure receptacles
filled and offered for transportation
prior to the requalification due date.

(5) Prior to filling and offering a
MEGC for transportation, the MEGC’s
structural and service equipment must
be visually inspected. Any unsafe con-
dition must be corrected before the
MEGC is offered for transportation. All
required markings must be legible.

(6) Except for Division 2.2 permanent
gases, each pressure receptacle must be
equipped with an individual shutoff
valve that must be tightly closed while
in transit. For Division 2.1, Division 2.2

49 CFR Ch. I (10-1-10 Edition)

liquefied gases and 2.3 gases, the mani-
fold must be designed so that each
pressure receptacle can be filled sepa-
rately and be kept isolated by a valve
capable of being closed during transit.
For Division 2.1 gases, the pressure re-
ceptacles must be isolated by a valve
into assemblies of not more than 3,000
L.

(b) Filling. (1) A MEGC may not be
filled to a pressure greater than the
lowest marked working pressure of any
pressure receptacle. A MEGC may not
be filled above its marked maximum
permissible gross mass.

(2) After each filling, the shipper
must verify the leakproofness of the
closures and equipment. Each fill open-
ing must be closed by a cap or plug.

(c) Damage protection. During trans-
portation, a MEGC must be protected
against damage to the pressure recep-
tacles and service equipment resulting
from lateral and longitudinal impact
and overturning as prescribed in §178.75
of this subchapter.

[71 FR 33884, June 12, 2006]

§173.313 UN Portable Tank Table for
Liquefied Compressed Gases.

The UN Portable Tank Table for Lig-
uefied Compressed Gases is referenced
in §172.102(c)(7)(iii) of this subchapter
for portable tanks that are used to
transport liquefied compressed gases.
The table applies to each liquefied
compressed gas that is identified with
Special Provision T50 in Column (7) of
the §172.101 Table. In addition to pro-
viding the UN identification number
and proper shipping name, the table
provides maximum allowable working
pressures, bottom opening require-
ments, pressure relief device require-
ments, and degree of filling require-
ments for liquefied compressed gas per-
mitted for transportation in a T50 port-
able tank. In the minimum test pres-
sure column, ““small’” means a portable
tank with a diameter of 1.5 meters or
less when measured at the widest part
of the shell, ‘“‘sunshield’” means a port-
able tank with a shield covering at
least the upper third of the shell,
““bare’” means no sunshield or insula-
tion is provided, and ‘“‘insulated”
means a complete cladding of sufficient
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thickness of insulating material nec-

essary to provide a minimum conduct- a

ance of not more than 0.67 w/m?/k. In
the pressure relief requirements col-

frangible

disc as

UN PORTABLE TANK TABLE FOR LIQUEFIED COMPRESSED GASES

§173.313

umn, the word ““Normal’’ denotes that
specified in
§178.276(e)(3) of this subchapter is not
required.

UN No.

Non-refrigerated liquefied compressed
gases

Minimum design
pressure (bar)
small; bare;
sunshield; insu-
lated

Openings
below liquid
level

Pressure relief re-
quirements (See
§178.276(e))

Maximum filling
density (kg/l)

Ammonia, anhydrous ..........c.cccceeernennne

Bromotrifluoromethane or
gas R 13B1.

Refrigerant

Butadienes, stabilized ................ccoevvenl

BUtaNe ......ocviiiii

Butylene

Chlorine ........ccccoviiiiiiiici

Chlorodifluoromethane or
gas R 22.

Refrigerant

Chloropentafluoroethane or Refrigerant
gas R 115.

1-Chloro-1,2,2,2-tetrafluoroethane or
Refrigerant gas R 124.

CyClopropane ..........ccceceeveeeeeneenicenns

Dichlorodifluoromethane or Refrigerant
gas R 12.

Dichlorofluoromethane or
gas R 21.

Refrigerant

1,1-Difluoroethane or Refrigerant gas R
152a.

Dimethylamine, anhydrous

29.0
25.7
22.0
19.7
38.0

34.0
30.0
275
7.5
7.0
7.0
7.0
7.0
7.0
7.0
7.0
8.0
7.0
7.0
7.0
19.0
17.0
15.0
135
26.0

24.0
21.0
19.0
23.0

20.0
18.0
16.0
10.3

9.8
7.9
7.0
18.0
16.0
145
13.0
16.0

15.0
13.0
11.5
7.0

7.0
7.0
7.0
16.0

14.0
12.4
11.0
7.0
7.0
7.0
7.0
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Allowed

Allowed

Allowed

Allowed

Allowed

Not
Allowed

Allowed

Allowed

Allowed

Allowed

Allowed

Allowed

Allowed

Allowed

§178.276(¢)(3)

Normal

Normal

Normal

Normal

§178.276(e)(3)

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

0.53

1.13

0.55

0.51

0.53

1.03

1.06

1.2

0.53

1.15

1.23

0.79

0.59
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UN PORTABLE TANK TABLE FOR LIQUEFIED COMPRESSED GASES—Continued

UN No.

Non-refrigerated liquefied compressed
gases

Minimum design
pressure (bar)
small; bare;
sunshield; insu-
lated

Openings
below liquid
level

Pressure relief re-
quirements (See
§178.276(e))

Maximum filling
density (kg/l)

Dimethyl ether ...,

Ethylamine ...

Ethyl chloride .........cccooiiiiiiis

Ethylene oxide with nitrogen up to a
total pressure of 1MPa (10 bar) at 50
°C.

Ethylene oxide and carbon dioxide mix-
ture with more than 9% but not more
than 87% ethylene oxide.

Isobutylene ...

Methyl acetylene and propadiene mix-
ture, stabilized.

Methylamine, anhydrous .............c.cccc....

Methyl bromide .......ccooeviviiiiniiice

Methyl chloride or Refrigerant gas R 40

Methyl mercaptan ...........cccceeercveierennne

Dinitrogen tetroXide ..........cccoeervveiieriennne

Petroleum gas, liquefied ..........cccccoeee

Propylene ...

Refrigerant gas, n.o.s. ...

Sulphur dioxXide ........ccooveiiiiriiiieics

Trifluorochloroethylene, stabilized or
Refrigerant gas R 1113.

Trimethylamine, anhydrous ...................

15.5

13.8

12.0

10.6

7.0

7.0

7.0

7.0

7.0

7.0

7.0

7.0

Only authorized
in 10 bar in-
sulated port-
able tanks—

See MAWP def-
inition in
§178.276(a)

8.1

7.0

7.0

7.0

28.0

245

22.0

20.0

10.8

9.6

7.8

7.0

7.0

7.0

7.0

7.0

14.5

12.7

11.3

10.0

7.0

7.0

7.0

7.0

7.0

7.0

7.0

7.0

See MAWP def-
inition in
§178.276(a)

28.0

245

22.0

20.0

See MAWP def-
inition in
§178.276(a)

11.6

10.3

85

7.6

17.0

15.0
131
11.6
7.0
7.0
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Allowed

Allowed

Allowed

Not Allowed

Allowed

Allowed

Allowed

Allowed

Not Allowed

Allowed

Not Allowed

Not Allowed

Allowed

Allowed

Allowed

Not Allowed

Not Allowed

Allowed

Normal

Normal

Normal

§178.276(e)(3)

Normal

Normal

Normal

Normal

§178.276(e)(3)

Normal

§178.276(¢)(3)

§178.276(¢)(3)

Normal

Normal

Normal

§178.276(e)(3)

§178.276(e)(3)

Normal

0.58

0.61

0.8

0.78

See §173.32(f)

0.52

0.43

0.58

151

0.81

0.78

1.3

See §173.32(f)

0.43

See §173.32(f)

1.23

1.13

0.56
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§173.313

UN PORTABLE TANK TABLE FOR LIQUEFIED COMPRESSED GASES—Continued

Minimum design

UN No. Non-refrigerated liquefied compressed p;ﬁ;ﬁ;rié?gr) bglga/niir:]%sid Fggi?:umreenré“(esfég Mdaxim_um IIill/ilng
gases sunshield; insu- level §178.276(e)) ensity (kg/l)
lated
7.0
7.0
1085 ...... Vinyl bromide, stabilized ........................ 7.0 Allowed Normal 1.37
7.0
7.0
7.0
1086 ...... Vinyl chloride, stabilized ............c...c...... 10.6 Allowed Normal 0.81
9.3
8.0
7.0
1087 ...... Vinyl methyl ether, stabilized ................. 7.0 Allowed Normal 0.67
7.0
7.0
7.0
1581 ...... Chloropicrin and methyl bromide mix- | 7.0 Not Allowed §178.276(e)(3) 151
ture.
7.0
7.0
7.0
1582 ... Chloropicrin and methyl chloride mix- | 19.2 Not Allowed §178.276(e)(3) 0.81
ture.
16.9
15.1
13.1
1858 ...... Hexafluoropropylene compressed or | 19.2 Allowed Normal 1.11
Refrigerant gas R 1216.
16.9
15.1
13.1
1912 ... Methyl chloride and methylene chloride | 15.2 Allowed Normal 0.081
mixture.
13.0
11.6
10.1
NA, 1954 | Insecticide gases, flammable, n.o.s. ..... | See MAWP def- | Allowed Normal §173.32(f)
inition in
§178.276(a)
1958 ...... 1,2-Dichloro-1,1,2,2-tetrafluoroethane or | 7.0 Allowed Normal 1.3
Refrigerant gas R 114.
7.0
7.0
7.0
1965 ...... Hydrocarbon gas, mixture liquefied, | See MAWP def- | Allowed Normal See §173.32(f)
n.o.s.. inition in
178.276(a)
1969 ...... 1SObULANE ... 8.5 Allowed Normal 0.49
7.5
7.0
7.0
1973 ... Chlorodifluoromethane and | 28.3 Allowed Normal 1.05
chloropentafluoroethane mixture with
fixed boiling point, with approximately
49% chlorodifluoromethane or Refrig-
erant gas R 502.
25.3
22.8
20.3
1974 ... Chlorodifluorobromomethane or Refrig- | 7.4 Allowed Normal 161
erant gas R 12B1.
7.0
7.0
7.0
1976 ...... Octafluorocyclobutane or Refrigerant | 8.8 Allowed Normal 1.34
gas RC 318.
7.8
7.0
7.0
1978 ...... Propane .......cccceoieiienninneeecee 225 Allowed Normal 0.42
20.4
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UN PORTABLE TANK TABLE FOR LIQUEFIED COMPRESSED GASES—Continued
Minimum design . .
UN No. Non-refrigerated liquefied compressed p;ﬁ;ﬁ;rié?gr) bglga/niir:]%sid Fggi?:umreenré“(esfég Mdaxim_um IIill/ilng
gases sunshield; insu- level §178.276(e)) ensity (kg/l)
lated
18.0
16.5
1983 ...... 1-Chloro-2,2,2-trifluoroethane or Refrig- | 7.0 Allowed Normal 1.18
erant gas R 133a.
7.0
7.0
7.0
2035 ...... 1,1,1-Trifluoroethane  compressed 31.0 Allowed Normal 0.76
Refrigerant gas R 143a.
275
24.2
21.8
2424 ... Octafluoropropane or Refrigerant gas R | 23.1 Allowed Normal 1.07
218.
20.8
18.6
16.6
2517 ... 1-Chloro-1,1-difluoroethane or 8.9 Allowed Normal 0.99
erant gas R 142b.
7.8
7.0
7.0
2602 ...... Dichlorodifluoromethane 20.0 Allowed Normal 1.01
difluoroethane azeotropic mixture with
approximately 74% dichlorodifluoro-
methane or Refrigerant gas R 500.
18.0
16.0
14.5
3057 ...... Trifluoroacetyl chloride 14.6 Not allowed §178.276(e)(3) 1.17
12.9
11.3
9.9
3070 ...... Ethylene oxide and dichlorodifluoro- | 14.0 Allowed §178.276(e)(3) 1.09
methane mixture with not more than
12.5% ethylene oxide.
12.0
11.0
9.0
3153 ... Perfluoro (methyl vinyl ether) ........... 143 Allowed Normal 114
13.4
11.2
10.2
3159 ... 1,1,1,2-Tetrafluoroethane or Refrigerant | 17.7 Allowed Normal 1.04
gas R 134a.
15.7
13.8
12.1
3161 ...... Liquefied gas, flammable, n.o.s. ....... See MAWP def- | Allowed Normal §173.32(f)
inition in
§178.276(a)
3163 ...... Liquefied gas, n.o.s. .. See MAWP def- | Allowed Normal §173.32(f)
inition in
§178.276(a)
3220 ...... Pentafluoroethane or Refrigerant gas R | 34.4 Allowed Normal 0.95
125.
30.8
275
245
3252 ... Difluoromethane or Refrigerant gas R | 43.0 Allowed Normal 0.78
32.
39.0
34.4
30.5
3296 ...... Heptafluoropropane or Refrigerant gas | 16.0 Allowed Normal 1.2
R 227.
14.0
125
11.0
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§173.314

UN PORTABLE TANK TABLE FOR LIQUEFIED COMPRESSED GASES—Continued

Minimum design ) )
UN No. | Non-refrigerated liquefied compressed p;ﬁ;ﬁ;r%é?gr) bglga/n:ir:q%sid Fg&?gﬁ{gnrg'(esfég Mdaxim_um IIill/ilng
gases sunshield; insu- level §178.276(e)) ensity (kofl)
lated
3297 ... Ethylene oxide and | 8.1 Allowed Normal 1.16
chlorotetrafluoroethane mixture, with
not more than 8.8% ethylene oxide.
7.0
7.0
7.0
3298 ...... Ethylene oxide and pentafluoroethane | 25.9 Allowed Normal 1.02
mixture, with not more than 7.9%
ethylene oxide.
23.4
20.9
18.6
3299 ... Ethylene oxide and tetrafluoroethane | 16.7 Allowed Normal 1.03
mixture, with not more than 5.6%
ethylene oxide.
14.7
12.9
11.2
3318 ...... Ammonia solution, relative density less | See MAWP def- | Allowed §178.276(e)(3) §173.32(f)
than 0.880 at 15 °C in water, with inition in
more than 50% ammonia. §178.276(a)
3337 ... Refrigerant gas R 404A ............c.ccoeeee 31.6 Allowed Normal 0.84
28.3
253
225
3338 ...... Refrigerant gas R 407A .......ccccceeinenene 31.3 Allowed Normal 0.95
28.1
25.1
224
3339 ... Refrigerant gas R 407B .......cccoccovvinnene 33.0 Allowed Normal 0.95
29.6
26.5
23.6
3340 ...... Refrigerant gas R 407C ..........ccccovevins 29.9 Allowed Normal 0.95
26.8
239
21.3

[69 FR 76174, Dec. 20, 2004, as amended at 70
FR 34399, June 14, 2005]

§173.314 Compressed gases in tank
cars and multi-unit tank cars.

(a) Definitions. For definitions of
compressed gases, see §173.115.

(b) General requirements. (1) Tank car
tanks containing compressed gases
must not be shipped unless they were
loaded by or with the consent of the
owner thereof.

(2) Tank car tanks must not contain
gases capable of combining chemically
and must not be loaded with any gas
which combines chemically with the
gas previously loaded therein, until all
residue has been removed and interior
of tank thoroughly cleaned.

(3) For tanks of the DOT-106A and
110A class, the tanks must be placed in

position and attached to car structure
by the shipper.

(4) Wherever the word ‘“‘approved” is
used in this part of the regulations, it
means approval by the Association of
American Railroads Committee on
Tank Cars as prescribed in §179.3 of
this subchapter.

(5) Each tank car used for the trans-
portation of anhydrous ammonia or
any material that meets the criteria of
Division 2.1 or 2.3 must have gaskets
for manway cover plates and for
mounting of fittings designed (for tem-
perature, application, media, pressure,
and size) to create a positive seal so
that, under conditions normally inci-
dent to transportation, there will not
be an identifiable release of the mate-
rial to the environment. The use of
sealants to install gaskets is prohib-
ited.
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(c) Authorized gases, filling limits for
tank cars. A compressed gas in a tank
car or a multi-unit tank car must be
in accord-

offered for transportation

49 CFR Ch. I (10-1-10 Edition)

ance with §173.31 and this section. The
gases listed below must be loaded and
offered for transportation
ance with the following table:

in accord-

Proper shipping name

Outage and filling lim-
it:

its
(see note 1)

Authorized tank car
class
(see note 11)

Authorized tank car specifica-

tion
(see note 12)

Ammonia, anhydrous, or ammonia solutions >
50 percent ammonia.

Ammonia solutions with > 35 percent, but <
50 percent ammonia by mass.

Argon, compressed

Boron trichloride

Carbon dioxide, refrigerated liquid

Chlorine ..

Chlorine trifluoride

Chlorine pentafluoride

Dimethyl ether .........cccooiiiiiiiiiccee

Dimethylamine, anhydrous .

Dinitrogen tetroxide, inhibited . .

Division 2.1 materials not specifically identified
in this table.

Division 2.2 materials not specifically identified
in this table.

Division 2.3 Zone A materials not specifically
identified in this table.

Division 2.3 Zone B materials not specifically
identified in this table.

Division 2.3 Zone C materials not specifically
identified in this table.

Division 2.3 Zone D materials not specifically
identified in this table.

Ethylamine ........cocooveoiiiiiceeeeeee e

Helium, compressed
Hydrogen
Hydrogen chloride, refrigerated liquid
Hydrogen sulfide

Hydrogen sulfide, liquefied
Methyl bromide ...
Methyl chloride ...
Methyl mercaptan
Methylamine, anhydrous
Nitrogen, compressed
Nitrosyl chloride

Nitrous oxide, refrigerated liquid
Oxygen, compressed
Phosgene ..
Sulfur dioxide,
Sulfuryl fluoride
Vinyl fluoride, stabilized

Notes 2, 10

Note 3 ...
Note 3 ...

Note 4 ...
Note 3 .
Note 5 .
Note 6 .
125 ...
Note 3 .
Note 3 ...
Note 3

Note 3 ...
Note 3 ...
Notes 9, 10

105, 112, 114, 120 .....

106.

105, 109, 112, 114,
120.

107.

105, 106.

105.

105 ..

106.

106, 110.

106, 110.

105, 106, 110, 112,
114, 120.
105, 106, 112.
105, 106, 112

105, 106, 110, 112,
114, 120.

105, 106, 109, 110,
112, 114, 120.

See §173.245. ...........

105, 106, 110, 112,
114, 120.

105, 106, 110, 112,
114, 120.

105, 106, 109, 110,
112, 114, 120.
105, 106, 110, 112,

114, 120.
107.
107.
105
105, 106, 110, 112,
114, 120.

106.
105, 106
105, 106, 112.
105, 106
105, 106, 112.
107.
105
106.
105.
107.
106.
105, 106, 110
105.

105.

10535001, 11235001

10536001

10535001

10536001
10536001
10535001

10535001, 11235001

105J600I, 112S600I
10536001

10535001

105J5001

10535001

10535001

NoTes: 1. The percent filling density for liquefied gases is hereby defined as the percent ratio of the mass of gas in the tank to
the mass of water that the tank will hold. For determining the water capacity of the tank in kilograms, the mass of 1 L of water at
15.5 °C in air is 1 kg. (the mass of one gallon of water at 60 °F in air is 8.32828 pounds).

2. The liquefied gas must be loaded so that the outage is at least two percent of the total capacity of the tank at the reference
temperature of 46 °C (115 °F) for a noninsulated tank; 43 °C (110 °F) for a tank having a thermal protection system incor-
porating a metal jacket that provides an overall thermal conductance at 15.5 °C (60 °F) of no more than 10.22 kilojoules per hour
per square meter per degree Celsius (0.5 Btu per hour/per square foot/per degree F) temperature differential; and 41 °C (105 °F)
for an insulated tank having an insulation system incorporating a metal jacket that provides an overall thermal conductance at
15.5 °C (60 °F) of no more than 1.5333 kilojoules per hour per square meter per degree Celsius (0.075 Btu per hour/per square

foot/per degree F) temperature differential.
3. The requirements of § 173.24b(a) apply.

4. The gas pressure at 54.44 °C (130 °F.) in any non-insulated tank car may not exceed 7/10 of the marked test pressure, ex-
cept that a tank may be charged with helium to a pressure 10 percent in excess of the marked maximum gas pressure at 54.44

°C (130 °F.) of each tank.

5. The liquid portion of the gas at -17.77 °C (0 °F.) must not completely fill the tank.

6. The maximum permitted filling density is 125 percent. The quantity of chlorine loaded into a single unit-tank car may not be
loaded in excess of the normal lading weights nor in excess of 81.65 Mg (90 tons).

7. 89 percent maximum to 80.1 percent minimum at a test pressure of 6.2 Bar (90 psig).

8. 59.6 percent maximum to 53.6 percent minimum at a test pressure of 7.2 Bar (105 psig).
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9. For a liquefied petroleum gas, the liquefied gas must be loaded so that the outage is at least one percent of the total capac-
ity of the tank at the reference temperature of 46 °C (115 °F) for a noninsulated tank; 43 °C (110 °F) for a tank having a thermal
protection system incorporating a metal jacket that provides an overall thermal conductance at 15.5 °C (60 °F) of no more than
10.22 kilojoules per hour per square meter per degree Celsius (0.5 Btu per hour/per square foot/per degree F) temperature dif-
ferential; and 41 °C (105 °F) for an insulated tank having an insulation system incorporating a metal jacket that provides an over-
all thermal conductance at 15.5 °C (60 °F) of no more than 1.5333 kilojoules per hour per square meter per degree Celsius
(0.075 Btu per hour/per square foot/per degree F) temperature differential.

10. For liquefied petroleum gas and anhydrous ammonia, during the months of November through March (winter), the following
reference temperatures may be used: 38 °C (100 °F) for a noninsulated tank; 32 °C (90 °F) for a tank having a thermal protec-
tion system incorporating a metal jacket that provides an overall thermal conductance at 15.5 °C (60 °F) of no more than 10.22
kilojoules per hour per square meter per degree Celsius (0.5 Btu per hour/per square foot/per degree F) temperature differential;
and 29 °C (85 °F) for an insulated tank having an insulation system incorporating a metal jacket and insulation that provides an
overall thermal conductance at 15.5 °C (60 °F) of no more than 1.5333 kilojoules per hour per square meter per degree Celsius
(0.075 Btu per hour/per square foot/per degree F) temperature differential. The winter reference temperatures may only be used
for a tank car shipped directly to a consumer for unloading and not stored in transit. The offeror of the tank must inform each
customer that the tank car was filled based on winter reference temperatures. The tank must be unloaded as soon as possible
after March in order to retain the specified outage and to prevent a release of hazardous material which might occur due to the
tank car becoming liquid full at higher temperatures.

11. For materials poisonous by inhalation, the single unit tank car tanks authorized are only those cars approved by the Tank
Car Committee for transportation of the specified material and built prior to March 16, 2009.

12. Except as provided by paragraph (d) of this section, for materials poisonous by inhalation, fusion-welded tank car tanks
built on or after March 16, 2009 used for the transportation of the PIH materials noted, must meet the applicable authorized tank

car specification and must be equipped with a head shield as prescribed in §179.16(c)(1).

(d) Alternative tank car tanks for mate-
rials poisonous by inhalation. (1) As an
alternative to the authorized tank car
specification noted in the column 4 of
the table in paragraph (c) of this sec-
tion, a car of the same authorized tank
car specification but of the next lower
test pressure, as prescribed in column 5
of the table at §179.101-1, may be used
provided both of the following condi-
tions are met:

(i) The difference between the alter-
native and the required minimum plate
thicknesses, based on the calculation
prescribed in §179.100-6 of this sub-
chapter, is added to the alternative
tank car jacket and head shield. When
the jacket and head shield are made
from any authorized steel with a min-
imum tensile strength from 70,000 p.s.i.
to 80,000 p.s.i., but the required min-
imum plate thickness calculation is
based on steel with a minimum tensile
strength of 81,000 p.s.i., the thickness
to be added to the jacket and head
shield must be increased by a factor of
1.157. Forming allowances for heads are
not required to be considered when cal-
culating thickness differences as pre-
scribed in this paragraph.

(if) The tank car jacket and head
shield must be manufactured from car-
bon steel plate as prescribed in
§179.100-7(a) of this subchapter.

(e) Verification of content. The amount
of liquefied gas loaded into each tank
may be determined either by measure-
ment or calculation of the weight. If by
measurement, the weight must be
checked after disconnecting the load-
ing line by the use of proper scales. If
by calculation, the weight of liquefied

petroleum gas, methylacetylene propa-
diene, stabilized, dimethylamine,
methylamine anhydrous, or
trimethylamine may be calculated
using the outage tables supplied by the
tank car owners and the specific
gravities as determined at the plant,
and this computation must be checked
by determination of specific gravity of
product after loading. Carriers may
verify calculated weights by use of
proper scales. The use of a fixed tube
gauge device is authorized for deter-
mining the weight of methyl
mercaptan in Specification 105A300W
tanks instead of weighing.

(f) [Reserved]

(9) Special requirements for hydro-
gen chloride, refrigerated liquid, and
vinyl fluoride,stabilized.

(1) The shipper shall notify the Fed-
eral Railroad Administration whenever
a tank car is not received by the con-
signee within 20 days from the date of
shipment. Notification to the Federal
Railroad Administration may be made
by e-mail to Hmassist@fra.dot.gov or
telephone call to (202) 493-6229.

(2) A tank car containing hydrogen
chloride, refrigerated liquid must have
the auxiliary valve on the pressure re-
lief device closed during transpor-
tation.

(3) See §179.102-17 of this subchapter
for additional requirements.

(4) Tank cars containing hydrogen
chloride, refrigerated liquid, must be
unloaded to such an extent that any
residue remaining in the tank at a ref-
erence temperature of 32 °C (90 °F) will
not actuate the reclosing pressure re-
lief device.
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(h)-(i) [Reserved]

(J) Special requirements for materials
having a primary or secondary Division
2.1 (flammable gas) hazard. For single
unit tank cars, interior pipes of loading
and unloading valves, sampling de-
vices, and gauging devices with an
opening for the passage of the lading
exceeding 1.52 mm (0.060 inch) diameter
must be equipped with excess flow
valves. For single unit tank cars con-
structed before January 1, 1972, gaug-
ing devices must conform to this para-
graph by no later than July 1, 2006. The
protective housing cover must be pro-
vided with an opening, with a weather-
proof cover, above each pressure relief
valve that is concentric with the dis-
charge of the pressure relief valve and
that has an area at least equal to the
valve outlet area. Class DOT 109 tank
cars and tank cars manufactured from
aluminum or nickel plate are not au-
thorized.

(k) Special requirements for chlorine.
Tank cars built after September 30,
1991, must have an insulation system
consisting of 5.08 cm (2 inches) glass
fiber placed over 5.08 cm (2 inches) of
ceramic fiber. Tank cars must have ex-
cess flow valves on the interior pipes of
liquid discharge valves. Tank cars con-
structed to a DOT 105A500W specifica-
tion may be marked as a DOT 105A300W
specification with the size and type of
reclosing pressure relief valves re-
quired by the marked specification.

(I) Special requirements for hydrogen
sulphide. Each multi-unit tank car
must be equipped with adequate pres-
sure relief devices of the fusible plug
type having a yield temperature not
over 76.66 °C (170 °F.), and not less than
69.44 °C (157 °F.). Each device must be
resistant to extrusion of the fusible
alloy and leak tight at 55 °C (130 °F.). A
threaded solid plug must seal each
valve outlet. In addition, a metal cover
must protect all valves.

(m) Special requirements for nitrosyl
chloride. Single unit tank cars and
their associated service equipment,
such as venting, loading and unloading
valves, and reclosing pressure relief
valves, must be made of metal or clad
with a material that is not subject to
rapid deterioration by the lading.
Multi-unit tank car tanks must be
nickel-clad and have reclosing pressure

49 CFR Ch. I (10-1-10 Edition)

relief devices incorporating a fusible
plug having a yield temperature of
79.44 °C (175 °F.). Reclosing pressure re-
lief devices must be vapor tight at 54.44
°C (130 °F.).

(n) Special requirements for hydrogen.
Each tank car must be equipped with
one or more pressure relief devices.
The discharge outlet for each pressure
relief device must be connected to a
manifold having a non-obstructed dis-
charge area of at least 1.5 times the
total discharge area of the pressure re-
lief devices connected to the manifold.
All manifolds must be connected to a
single common header having a non-ob-
structed discharge pointing upward and
extending above the top of the car. The
header and the header outlet must each
have a non-obstructed discharge area
at least equal to the total discharge
area of the manifolds connected to the
header. The header outlet must be
equipped with an ignition device that
will instantly ignite any hydrogen dis-
charged through the pressure relief de-
vice.

(o) Special requirements for carbon di-
oxide, refrigerated liquid and nitrous
oxide, refrigerated liquid. Each tank car
must have an insulation system so that
the thermal conductance is not more
than 0.613 kilojoules per hour, per
square meter, per degree Celsius (0.03
B.t.u. per square foot per hour, per de-
gree Fahrenheit) temperature differen-
tial. Each tank car must be equipped
with one reclosing pressure relief valve
having a start-to-discharge pressure
not to exceed 75 percent of the tank
test pressure and one non-reclosing
pressure relief valve having a rupture
disc design to burst at a pressure less
than the tank test pressure. The dis-
charge capacity of each pressure relief
device must be sufficient to prevent
building up of pressure in the tank in
excess of 82.5 percent of the test pres-
sure of the tank. Tanks must be
equipped with two regulating valves
set to open at a pressure not to exceed
24.1 Bar (350 psi) on DOT 105A500W
tanks and at a pressure not to exceed
27.6 Bar (400 psi) on DOT 105A600W
tanks. Each regulating valve and pres-
sure relief device must have its final
discharge piped to the outside of the
protective housing.

[Amdt. 173-224, 55 FR 52665, Dec. 21, 1990]
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EDITORIAL NOTE: For FEDERAL REGISTER cCi-
tations affecting §173.314, see the List of CFR
Sections Affected which appears in the Find-
ing Aids section of the printed volume and
on GPO Access.

§173.315 Compressed gases in cargo
tanks and portable tanks.

(a) Liquefied compressed gases that
are transported in UN portable tanks,
DOT specification portable tanks, or
cargo tanks must be prepared in ac-
cordance with this section, §173.32,
§173.33 and subpart E or subpart G of
part 180 of this subchapter, as applica-

§173.315

ble. For cryogenic liquid in cargo
tanks, see §173.318. For marking re-
quirements for portable tanks and
cargo tanks, see §172.326 and §172.328 of
this subchapter, as applicable.

(1) UN portable tanks: UN portable
tanks must be loaded and offered for
transportation in accordance with
portable tank provision T50 in §172.102
of this subchapter.

(2) Cargo tanks and DOT specification
portable tanks: Cargo tanks and DOT
specification portable tanks must be
loaded and offered for transportation in
accordance with the following table:

Maximum permitted filling density

Specification container required

Kind of gas

Percent by weight
(see Note 1)

Percent by volume
(see par. (f) of this
section)

Type (see Note 2)

Minimum design
pressure (psig)

Ammonia, anhydrous or Ammonia solu-
tions with greater than 50 percent
ammonia (see Notes 14 and 17).

Ammonia solutions with more than 35
percent but not more than 50 percent
ammonia.

Bromotrifluoromethane (R-13B1 or H-
1301); (See Note 9).

Butadiene, stabilized ..............ccoeeeeennens

Carbon dioxide, refrigerated liquid .........
Chlorine .......cccoeiviiiiiiicc,

Chlorodifluoroethane  (R-142b)  (1-
Chloro 1,1-difluoroethane); (See Note
9).

Chlorodifluoromethane
Note 9).

Chloropentafluoroethane (R-115); (See
Note 9).

Chlorotrifluoromethane
Note 9).

Dichlorodifluoromethane (R-12); (See
Note 9).

Difluoroethane (R-152a); (See Note 9)

(R-22); (See

(R-13); (See

Dimethyl ether (see Note 16) .
Dimethylamine, anhydrous

Division 2.1, materials not specifically
provided for in this table.

Division 2.2, materials not specifically
provided for in this table.

Division 2.3, Hazard Zone A, materials
not specifically provided for in this
table.

Division 2.3, Hazard Zone B, materials
not specifically provided for in this
table.

Division 2.3, Hazard Zone C, materials
not specifically provided for in this
table.

Division 2.3, Hazard Zone D, materials
not specifically provided for in this
table.

Ethane, refrigerated liquid

56 ..

See par. (c) of this
section.

133 ..

See par. (b) of this
section.

See par. (c)(1) of
this section.

125

See par. (c) of this
section.

See par. (c) of this
section.

119

See par. (c) of this
section.

See par. (c) of this
section.

See par. (c) of this
section.

See par. (c) of this
section.

See par. (c) of this
section.

See par. (c) of this
section.

82, See Note 5 ......

See Note 7

See Note 7 .

See par. (b) of this
section.
95 L

See Note 7

See Note 7

See Note 7

See Note 7 .

See Note 7

See Note 7 .

See Note 7

See Note 7 .

See Note 7

See Note 7

See Note 7

See Note 7

See par. (c) of this
section.
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DOT-51, MC-330,
MC-331; See
Notes 12, 17 and
27.

DOT-51, MC-330,
MC-331; see
Note 12.

DOT-51, MC-330,
MC-331.

DOT-51, MC-330,
MC-331.

DOT-51, MC-330,
MC-331.

DOT-51, MC-330,
MC-331.

DOT-51, MC-330,
MC-331.
DOT-51, MC-330,
MC-331.
DOT-51, MC-330,
MC-331.
DOT-51, MC-330,
MC-331.
DOT-51, MC-330,
MC-331.
DOT-51, MC-330,
MC-331.
DOT-51, MC-330,
MC-331.
DOT-51, MC-330,
MC-331.
DOT-51, MC-330,
MC-331; See
Note 23.
DOT-51, MC-330,
MC-331; See
Note 23.
DOT-51, MC-330,
MC-331; See
Note 24.
DOT-51, MC-330,
MC-331; See
Note 25.
MC-331, MC-338

265; See Note 17.

100; See par. (c) of
this section.

365.

100.

200; see Note 3.

225; See Notes 4
and 8.

100.

250.

See par. (c) of this
section.

See par. (c) of this
section.

150.

150.

200.
150.

See Note 18.
See Note 19.

See Note 20.

See Note 20.

See Note 21.

See Note 22.

100; see Note 11.
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Maximum permitted filling density Specification container required
Kind of gas . Percent by volume - :
Pezgggt'\kl)gt\év%ght (see gzréti(;)n;)f this | Type (see Note 2) ’\g'rg'sn;ﬂrrg ?s::g)n
Ethane-propane mixture, refrigerated | ..........cccovveririniiens See par. (c) of this | MC-331, MC-338 | 275; see Note 11.
liquid. section.
Hexafluoropropylene .........cccocoeveveenenne. 110 i See Note 7 ............ DOT-51, MC-330, 250.
MC-331.
Hydrogen chloride, refrigerated liquid .... See Note 7 MC-331, MC-338 | 100; see Note 11.
...... do ....cccceeeee.... | 300; see Note 11.
...... do ................. | 450; see Note 11.
Liquefied petroleum gas (see Note 15) See par. (b) of this | DOT-51, MC-330, See par. (c) of this
section. MC-331; See section.
Note 26.
Methylacetylene-propadiene, stabilized | 53 ........cccccoveriieenen 90 e DOT 51, MC 330, 200.
(see Note 13). MC 331.
Methylamine, anhydrous .............c.c....... 60 s See Note 7 ............ DOT-51, MC-330,
MC-331.
Methyl chloride ........ccccooviviieiiiiicies 84 e 88.5 e | e do e 150.
Methyl chloride (optional portable tank | ...... do . See Note 6 ............ DOT-51 ....cccvis 225.
2,000 pounds water capacity, fusible
plug).
Methyl mercaptan .........ccccceeevveenennne. 80 i 90 s DOT-51, MC-330, 100.
MC-331; See
Note 23.
Nitrous oxide, refrigerated liquid ............ See par. (c)(1) of 95 s DOT-51, MC-330, 200; See Note 3.
this section. MC-331.
Refrigerant gas, n.o.s. or Dispersant | See par. (c) of this | See Note 7 ............ DOT-51, MC-330, | See par. (c) of this
gas, n.o.s. (See Note 9). section. MC-331. section.
Sulfur dioxide (tanks not over 1,200 gal- | 125 ........cccoceveeene 875 e DOT-51, MC-330, 150; See Note 4.
lons water capacity). MC-331; See
Note 24.
Sulfur dioxide (tanks over 1,200 gallons | 125 .........ccccccevvveenen 875 i DOT-51, MC-330, 125; See Note 4.
water capacity). MC-331; See
Note 24.
Sulfur dioxide (optional portable tank | 125 .........ccccccoeeeees See Note 6 ............ DOT-51; See Note | 225.
1,000-2,000 pounds water capacity, 24.
fusible plug).
Trimethylamine, anhydrous .................... 57 eeeeeeeeeeeeeas See Note 7 ............ DOT-51, MC-330, 150.
MC-331.
Vinyl chloride 84 (see Note 13) ... | See Note 7 MC-330, MC-331 150.
Vinyl fluoride, stabilized . 66 . oo | eeendO e | do 250; see Note 11.
Vinyl methyl ether 68 . See Notes 7 and | ...... do 100.
13.

NoTE 1: Maximum filling density for liquefied gases is hereby defined as the percent ratio of the weight of gas in the tank to
the weight of water that the tank will hold. For determining the water capacity of the tank in pounds, the weight of a gallon (231
cubic inches) of water at 60 °F. in air shall be 8.32828 pounds.

NOTE 2: See §173.32 for authority to use other portable tanks and for manifolding cargo tanks, see paragraph (q) of this sec-
tion. Specifications MC 330 cargo tanks may be painted as specified for MC 331 cargo tanks.

NoOTE 3: If cargo tanks and portable tank containers for carbon dioxide, refrigerated liquid, and nitrous oxide, refrigerated liquid,
are designed to conform to the requirements in Section VIII of the ASME Code for low temperature operation (IBR, see §171.7
of this subchapter), the design pressure may be reduced to 100 psig or the controlled pressure, whichever is greater.

NOTE 4: Material must be steel. Packagings must have a corrosion allowance of 20 percent or 0.10 inch, whichever is less,
added to the metal thickness. The minimum wall thickness for chlorine packagings is 0.300 inch for stainless steel or 0.625 inch
for carbon steel, including corrosion allowance.

NOTE 5: Unlagged cargo tanks and portable tank containers for liquid anhydrous ammonia may be filled to 87.5 percent by vol-
ume provided the temperature of the anhydrous ammonia being loaded into such tanks is determined to be not lower than 30 °F.
or provided the filling of such tanks is stopped at the first indication of frost or ice formation on the outside surface of the tank
and is not resumed until such frost or ice has disappeared.

NoTE 6: Tanks equipped with fusible plugs must be filled by weight.

NoTE 7: Tanks must be filled by weight.

NOTE 8: Chlorine packagings may be shipped only if the contents are to be unloaded at one unloading point.

NOTE 9: This gas may be transported in authorized cargo tanks and portable tanks marked “DISPERSANT GAS,” or
“REFRIGERANT GAS.”

NOTE 10: [Reserved]

NoTE 11: MC-330, MC-331 and MC-338 cargo tanks must be insulated. Cargo tanks must meet all the following require-
ments. Each tank must have a design service temperature of minus 100 °F., or no warmer than the boiling point at one atmos-
phere of the hazardous material to be shipped therein, whichever is colder, and must conform to the low-temperature require-
ments in Section VIII of the ASME Code. When the normal travel time is 24 hours or less, the tank’s holding time as loaded
must be at least twice the normal travel time. When the normal travel time exceeds 24 hours, the tank’s holding time as loaded
must be at least 24 hours greater than the normal travel time. The holding time is the elapsed time from loading until venting oc-
curs under equilibrium conditions. The cargo tank must have an outer jacket made of steel when the cargo tank is used to trans-
port a flammable gas.

NoTE 12: No aluminum, copper, silver, zinc or an alloy of any of these metals shall be used in packaging construction where it
comes into contact with the lading.

NoTE 13: All parts of valves and safety devices in contact with contents of tank must be of a metal or other material suitably
treated if necessary, which will not cause formation of any acetylides.
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NoTE 14: Specifications MC 330 and MC 331 cargo tanks constructed of other than quenched and tempered steel “(NQT)" are
authorized for all grades of anhydrous ammonia. Specifications MC 330 and MC 331 cargo tanks constructed of quenched and
tempered steel “(QT)" (see marking requirements of § 172.328(c) of this subchapter) are authorized for anhydrous ammonia hav-
ing a minimum water content of 0.2 percent by weight. Any tank being placed in anhydrous ammonia service or a tank which has
been in other service or has been opened for inspection, test, or repair, must be cleaned of the previous product and must be
purged of air before loading. See §172.203(h) of this subchapter for special shipping paper requirements.

NoTE 15: Specifications MC 330 and MC 331 cargo tanks constructed of other than quenched and tempered steel (NQT) are
authorized for all grades of liquefied petroleum gases. Only grades of liquefied petroleum gases determined to be “noncorrosive”
are authorized in Specification MC 330 and MC 331 cargo tanks constructed of quenched and tempered steel (QT). “Noncorro-
sive” means the corrosiveness of the gas does not exceed the limitations for classification 1 of the ASTM Copper Strip Classi-
fications when tested in accordance with ASTM D 1838, “Copper Strip Corrosion by Liquefied Petroleum (LP) Gases” (IBR, see
§171.7 of this subchapter). (For (QT) and (NQT) marking requirements, see §172.328(c) of this subchapter. For special shipping
paper requirements, see §172.203(h) of this subchapter.)

NoTE 16: Openings, inlets, and outlets on MC 330 and MC 331 cargo tanks must conform to §178.337-8(a) of this sub-
chapter. MC 330 and MC 331 cargo tanks must be equipped with emergency discharge control equipment as specified in
§178.337-11(a) of this subchapter.

NoOTE 17: A Specification MC-330 or MC-331 cargo tank or a nonspecification cargo tank meeting, and marked in conformance
with, the edition of the ASME Code in effect when it was fabricated, may be used for the transportation of anhydrous ammonia if
it:

(1) Has a minimum design pressure not lower than 250 psig;

(2) Was manufactured in conformance with the ASME Code prior to January 1, 1981, according to its ASME name plate and
manufacturer's data report;

(3) Is painted white or aluminum;

(4) Complies with Note 12 of this paragraph;

(5) Has been inspected and tested in accordance with subpart E of part 180 of this subchapter as specified for MC 331 cargo
tanks.

(6) Was used to transport anhydrous ammonia prior to January 1, 1981;

(7) Is operated exclusively in intrastate commerce (including its operation by a motor carrier otherwise engaged in interstate
commerce) in a state where its operation was permitted by the laws of that State (not including the incorporation of this sub-
chapter) prior to January 1, 1981; and

(8) Is operated in conformance with all other requirements of this subchapter.

NoTE 18: The minimum packaging design pressure must not be less than the vapor pressure at the reference temperature of
the lading plus one percent or 173.4 kPa (25 psig), whichever is less.

NoTE 19: The minimum packaging design pressure must not be less than the vapor pressure at the reference temperature of
the lading.

NoTE 20: The minimum packaging design pressure must not be less than 1.5 times the vapor pressure of the lading at 46 °C
(115 °F).

NoTE 21: The minimum packaging design pressure must not be less than 1.3 times the vapor pressure of the lading at 46 °C
(115 °F).

NoTE 22: The minimum packaging design pressure must not be less than 1.1 times the vapor pressure of the lading at 46 °C
(115 °F).

NoTE 23: Packagings must be made of stainless steel except that steel other than stainless steel may be used in accordance
with the provisions of §173.24b(b) of this part. Thickness of stainless steel for shell and heads must be the greater of 7.62 mm
(0.300 inch) or the thickness required for the packaging at its minimum design pressure.

NoOTE 24: Packagings must be made of stainless steel except that steel other than stainless steel may be used in accordance
with the provisions of §173.24b(b) of this part. Thickness of stainless steel for shell and heads must be the greater of 6.35 mm
(0.250 inch) or the thickness required for the packaging at its minimum design pressure. For sulphur dioxide, this Note does not
apply until October 1, 1994.

NoOTE 25: Packagings must be made of stainless steel except that steel other than stainless steel may be used in accordance
with the provisions of §173.24b(b) of this part. Thickness for shell and heads must be as calculated for the packaging at its min-
imum design pressure.

NoTE 26: Non-specification cargo tanks may be used for the transportation of liquefied petroleum gas, subject to the conditions
prescribed in paragraph (k) of this section.

NoTE 27: Non-specification cargo tanks may be used for transportation of Ammonia, anhydrous and ammonia solutions with
greater than 50% ammonia, subject to the conditions prescribed in paragraph (m) of this section.

(b) Maximum permitted filling den- Maximum permitted fill-
i _ ing density in percent
sities for cargo and po_rtabl]?btanlé_con of the water-weight ca-
talngr_s for transporta_tlon O utadiene, Maximum specific gravity of the pacgté/n(t))f tSheeetﬁ(I)IiZ &per-
stabilized, and liquefied petroleum gas liquid material at 60 °F.
are as follows: 1%3]()5 %arr Over 1200
allons
Maximum permitted fill- less 9
ing density in percent
of the water-weight ca- 0.553 to 0.560 ... 48 51
Maximum specific gravity of the | Pacity of the tanks (per- 0.561 to 0.568 ... 49 52
liquid m';terial gt GO%F. cent) See Note 1 0.569 t0 0.576 ... 50 53
0.577 to 0.584 51 54
1200 gal-
lons ot | Over1200 0,585 t0 0592 .. 52 55
less gallons 0.593 10 0.600 .. 53 56
0.601 to 0.608 54 57
0.473 to 0.480 38 41 0.609 to 0.617 ... 55 58
0.481t0 0.488 ... 39 42 0.618 to 0.626 ... 56 59
0.489 to 0.495 40 43 0.627 and over .. 57 60
0.496 to 0.503 41 44 — - -
0.504 to 0.510 42 45 NoTE 1: Filling is permitted by volume provided the same
0.511 to 0.519 43 46  filling density is used as permitted by weight, except when
0.520 to 0.527 a4 47 using fixed length dip tube or other fixed maximum liquid level
. : indicators (paragraph (f) of this section), in which case the
0.528 to 0.536 45 48 maximum permitted filling density shall not exceed 97 percent
0.537 to 0.544 46 49 of the maximum permitted filling density by weight contained
0.545 to 0.552 ... 47 50 in the table.
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(1) Odorization. All liquefied petro-
leum gas shall be effectively odorized
as required in Note 2 of this paragraph
to indicate positively, by a distinctive
odor, the presence of gas down to a
concentration in air of not over one-
fifth the lower limit of combustibility
provided, however, that odorization is
not required if harmful in the use or
further processing of the liquefied pe-
troleum gas, or if odorization will serve
no useful purpose as a warning agent in
such use or further processing.

NoOTE 1: The lower limits of combustibility
of the more commonly used liquefied petro-
leum gases are: Propane, 2.15 percent; bu-
tane, 1.55 percent. These figures represent
volumetric percentages of gas-air mixtures
in each case.

NOTE 2: The use of 1.0 pound of ethyl
mercaptan, 1.0 pound of thiophane, or 1.4
pounds of amyl mercaptan per 10,000 gallons
of liguefied petroleum gas shall be consid-
ered sufficient to meet the requirements of
§173.315(b)(1). This note does not exclude the
use of any other odorant in sufficient quan-
tity to meet the requirements of
§173.315(b)(1).

(c) Except as otherwise provided, the
loading of a liquefied gas into a cargo
tank or portable tank shall be deter-
mined by weight or by a suitable liquid
level gauging device. The vapor pres-
sure (psig) at 115 °F. must not exceed
the design pressure of the cargo tank
or portable tank container. The outage
and filling limits for liquefied gases
must be as prescribed in §173.24b of this
part, except that this requirement does
not apply to:

(1) A tank containing carbon dioxide,
refrigerated liquid or nitrous oxide, refrig-
erated liquid. Such tank is required to
be equipped with suitable pressure con-
trol valves and may not be filled to a
level exceeding 95 percent of the volu-
metric capacity of the tank.

(2) A tank containing ethane, refrig-
erated liquid; ethane-propane mixture, re-
frigerated liquid; or hydrogen chloride, re-
frigerated liquid. Such tank must be
filled to allow at least two percent out-
age below the inlet of the pressure re-
lief valve or pressure control valve
under conditions of incipient opening,
with the tank in a level attitude.

(d) If the loading of cargo tanks and
portable tank containers with liquefied
gases is to be determined by weight,
the gross weight shall be checked after
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the filling line is disconnected in each
instance. The gross weight shall be cal-
culated from the tank capacity and
tare weight set forth on the metal
plate required by the specification, and
the maximum filling density permitted
for the material being loaded into the
tank as set forth in the table, para-
graph (a) of this section.

(e) If the loading of cargo tanks and
portable tank containers with liquefied
gases is to be determined by adjustable
liquid level device, each tank and each
compartment thereof shall have a ther-
mometer well, so that the internal lig-
uid temperature can easily be deter-
mined, and the amount of liquid in the
tank shall be corrected to a 60 °F.
basis. Liquid levels shall not exceed a
level corresponding to the maximum
filling density permitted for the mate-
rial being loaded into the tank as set
forth in the table in paragraph (a) of
this section.

(f) When the loading of cargo tanks
and portable tank containers with lig-
uefied gases is determined only by
fixed length dip tube or other fixed
maximum liquid level indicator, the
device shall be arranged to function at
a level not to exceed the maximum per-
mitted volume prescribed by the table,
paragraph (a) of this section. Loading
shall be stopped when the device func-
tions.

(g) Containers, the liquid level of
which has been determined by means of
a fixed length dip tube gauging device,
shall not be acceptable for stowage as
cargo on vessels in commerce subject
to the jurisdiction of the United States
Coast Guard. Nothing contained in this
section shall be so construed as to pro-
hibit the transportation on car floats
or car ferries of motor vehicles laden
with containers nor cargo tanks the
liquid level of either of which has been
determined by means of fixed length
dip tube devices.

(h) Each cargo tank and portable
tank, except a tank filled by weight,
must be equipped with one or more of
the gauging devices described in the
following table which indicate accu-
rately the maximum permitted liquid
level. Additional gauging devices may
be installed but may not be used as pri-
mary controls for filling of cargo tanks
and portable tanks. Gauge glasses are
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not permitted on any cargo tank or
portable tank. Primary gauging de-
vices used on cargo tanks of less than
3500 gallons water capacity are exempt
from the longitudinal location require-
ments specified in paragraphs (h)(2)
and (3) of this section provided: The
tank length does not exceed three
times the tank diameter; and the cargo
tank is unloaded within 24 hours after
each filling of the tank.

Gaging device permitted

Kind of gas for filling purposes

Anhydrous ammonia ..........c.ccccee.. Rotary tube; adjustable

slip tube; fixed length

dip tube.
Anhydrous dimethylamine ............ None.
Anhydrous monomethylamine Do.

Anhydrous trimethylamine ............ Do.
Aqua ammonia solution con- | Rotary tube; adjustable
taining anhydrous ammonia. slip tube; fixed length

dip tube.

Butadiene, stabilized .................... Do.
Carbon dioxide, refrigerated liquid Do.
Chlorine .......ccccoeiiiins ... | None.

Dichlorodifluoromethane . Do.
Difluoroethane ................ Do.
Difluoromonochloroethane .. Do.
Dimethyl ether ... Do.

Rotary iube; adjustable
slip tube; fixed length

Ethane, refrigerate

dip tube.
Ethane-propane mixture, refrig- Do.
erated liquid.
Hexafluoropropylene ...........cc.c...... None.
Hydrogen chloride, refrigerated Do.
liquid.

Liquefied petroleum gases ........... Rotary tube; adjustable
slip tube; fixed length
dip tube.

Fixed length dip tube.

Rotary tube; adjustable
slip tube; fixed length
dip tube.

None.

Rotary tube; adjustable
slip tube; fixed length

Methyl chloride
Methyl mercaptan ...

Monochlorodifluoromethane ..
Nitrous oxide, refrigerated liqu

dip tube.
Methylacetylenepropadiene,  sta- Do.
bilized.
Refrigerant gas, n.o.s. or Dispers- | None.

ant gas, n.o.s.

Sulfur dioxide
Vinyl chloride ..
Vinyl fluoride, inhibited ...

Fixed length dip tube.
None.
Do.

(1) The design pressure of the liquid
level gauging devices shall be at least
equal to the design pressure of the
tank.

(2) If the primary gauging device is
adjustable, it must be capable of ad-
justment so that the end of the tube
will be in the location specified in
paragraph (h)(3) of this section for at
least one of the ladings to be trans-
ported, at the filling level cor-
responding to an average loading tem-
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perature. Exterior means must be pro-
vided to indicate this adjustment. The
gauging device must be legibly and per-
manently marked in increments not
exceeding 20 Fahrenheit degrees (or not
exceeding 25 p.s.i.g. on tanks for carbon
dioxide, refrigerated liquid or nitrous
oxide, refrigerated liquid), to indicate
the maximum levels to which the tank
may be filled with liquid at tempera-
tures above 20 °F. However, if it is not
practicable to so mark the gauging de-
vice, this information must be legibly
and permanently marked on a plate af-
fixed to the tank adjacent to the gaug-
ing device.

(3) A dip tube gauging device consists
of a pipe or tube with a valve at its
outer end with its intake limited by an
orifice not larger than 0.060 inch in di-
ameter. If a fixed length dip tube is
used, the intake must be located mid-
way of the tank both longitudinally
and laterally and at maximum per-
mitted filling level. In tanks for lique-
fied petroleum gases, the intake must
be located at the level reached by the
lading when the tank is loaded to max-
imum filling density at 40 °F.

(4) Except on a tank used exclusively
for the transportation of carbon diox-
ide, refrigerated liquid or nitrous
oxide, refrigerated liquid, each opening
for a pressure gauge must be restricted
at or inside the tank by an orifice no
larger than 0.060 inch in diameter. For
carbon dioxide, refrigerated liquid or
nitrous oxide, refrigerated liquid serv-
ice, the pressure gauge need only be
used during the filling operation.

(i) Each tank must be provided with
one or more pressure relief devices
which, unless otherwise specified in
this part, must be of the spring-loaded
type. Each valve must be arranged to
discharge upward and unobstructed to
the outside of the protective housing to
prevent any impingement of escaping
gas upon the tank. For each chlorine
tank the protective housing must be in
compliance with the requirements set
forth in the applicable specification.

(1) The safety relief valves on each
tank must meet the following condi-
tions:

(i) The total relieving capacity, as
determined by the flow formulas con-
tained in Section 5 of CGA S-1.2 (IBR,
see §171.7 of this subchapter), must be
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sufficient to prevent a maximum pres-
sure in the tank of more than 120 per-
cent of the design pressure;

(ii) The flow capacity rating, testing
and marking must be in accordance
with Sections 5, 6 and 7 of CGA Pam-
phlet S-1.2.

(iii) For an insulated tank, the re-
quired relieving capacity of the relief
devices must be the same as for an
uninsulated tank, unless the insulation
will remain in place and will be effec-
tive under fire conditions. In this case,
except for UN portable tanks, each in-
sulated tank must be covered by a
sheet metal jacket of not less than 16
gauge thickness. For UN portable
tanks where the relieving capacity of
the valves has been reduced on the
basis of the insulation system, the in-
sulation system must remain effective
at all temperatures less than 649 °C
(1200.2 °F) and be jacketed with a mate-
rial having a melting point of 700 °C
(1292.0 °F) or greater.

(iv) An MC 330 cargo tank that has
relief valves sized by Fetterly’s for-
mula dated November 27, 1928, may be
continued in service.

(2) Each safety relief valve must be
arranged to minimize the possibility of
tampering. If the pressure setting or
adjustment is external to the valve,
the safety relief valve must be provided
with means for sealing the adjustment
and it must be sealed.

(3) Each safety relief valve on a port-
able tank, other than a UN portable
tank, must be set to start-to-discharge
at pressure no higher than 110% of the
tank design pressure and no lower than
the design pressure specified in para-
graph (a) of this section for the gas
transported. For UN portable tanks
used for liquefied compressed gases and
constructed in accordance with the re-
quirements of §178.276 of this sub-
chapter, the pressure relief device(s)
must conform to §178.276(e) of this sub-
chapter.

(4) Except for UN portable tanks,
each safety relief valve must be plainly
and permanently marked with the
pressure in p.s.i.g. at which it is set to
discharge, with the actual rate of dis-
charge of the device in cubic feet per
minute of the gas or of air at 60 °F (15.6
°C) and 14.7 p.s.i.a., and with the manu-
facturer’s name or trade name and

49 CFR Ch. I (10-1-10 Edition)

catalog number. The start-to-discharge
valve marking must be visible after the
valve is installed. The rated discharge
capacity of the device must be deter-
mined at a pressure of 120% of the de-
sign pressure of the tank. For UN port-
able tanks, each pressure relief device
must be clearly and permanently
marked as specified in §178.274(f)(1) of
this subchapter.

(5) Each safety relief valve must have
direct communication with the vapor
space in the tank.

(6) Each connection to a safety relief
valve must be of sufficient size to pro-
vide the required rate of discharge
through the safety relief valve.

(7) [Reserved]

(8) Each pressure relief valve outlet
must be provided with a protective de-
vice to prevent the entrance and accu-
mulation of dirt and water. This device
must not impede flow through the
valve. Pressure relief devices must be
designed to prevent the entry of for-
eign matter, the leakage of liquid and
the development of any dangerous ex-
cess pressure.

(9) On tanks for carbon dioxide, re-
frigerated liquid or nitrous oxide, re-
frigerated liquid each safety relief de-
vice must be installed and located so
that the cooling effect of the contents
will not prevent the effective operation
of the device. In addition to the re-
quired safety relief valves, these tanks
may be equipped with one or more
pressure controlling devices.

(10) Each tank for carbon dioxide, re-
frigerated liquid also may be equipped
with one or more non-reclosing pres-
sure relief devices set to function at a
pressure not over two times nor less
than 1.5 times the design pressure of
the tank.

(11) Each portion of connected liquid
piping or hose that can be closed at
both ends must be provided with a safe-
ty relief valve without an intervening
shut-off valve to prevent excessive hy-
drostatic pressure that could burst the
piping or hose.

(12) Subject to conditions of para-
graph (a) of this section for the methyl
chloride and sulfur dioxide optional
portable tanks, one or more fusible
plugs examined by the Bureau of Ex-
plosives and approved by the Associate
Administrator may be used on these
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tanks in place of safety relief valves of
the spring-loaded type. The fusible plug
or plugs must be in accordance with
CGA Pamphlet S-1.2, to prevent a pres-
sure rise in the tank of more than 120
percent of the design pressure. If the
tank is over 30 inches long, each end
must have the total specified safety
discharge area.

(13) A safety relief valve on a chlo-
rine cargo tank must conform to one of
the following standards of The Chlorine
Institute, Inc.: Type 1 %> JQ225, Dwg.
H51970 (IBR, see §171.7 of this sub-
chapter); or Type 1 % JQ225, Dwg.
H50155 (IBR, see §171.7 of this sub-
chapter).

(J) Storage containers for liquefied
petroleum gas for permanent installa-
tion on consumer premises may be
shipped by private motor carrier only
under the following conditions:

(1) Each container must be con-
structed in compliance with the re-
quirements in Section VIII of the
ASME Code (containers built in com-
pliance with earlier editions starting
with 1943 are authorized) and must be
marked to indicate compliance in the
manner specified by the respective
Code.

(2) Each container must be equipped
with safety devices in compliance with
the requirements for safety devices on
containers as specified in NFPA 58
(IBR, see §171.7 of this subchapter).

(3) The containers must be braced or
otherwise secured on the vehicle to
prevent relative motion while in tran-
sit. Valves or other fittings must be
adequately protected against damage
during transportation. (See §177.834(a)
of this subchapter.)

(4) Except as provided in paragraph
(J)(5) of this section, containers shall
not be shipped when charged with lig-
uefied petroleum gas to more than 5
percent of their water capacity.

(5) Storage containers of less than
1,042 pounds water capacity (125 gal-
lons) may be shipped when charged
with liquefied petroleum gas in compli-
ance with DOT filling density.

(k) A nonspecification cargo tank
meeting, and marked in conformance
with, the edition of Section VIII of the
ASME Code in effect when it was fab-
ricated may be used for the transpor-
tation of liquefied petroleum gas pro-
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vided it meets all of the following con-
ditions:

(1) 1t must have a minimum design
pressure no lower than 250 psig.

(2) It must have a capacity of 13,247.5
L (3,500 water gallons) or less.

(3) It must have been manufactured
in conformance with Section VIII of
the ASME Code prior to January 1,
1981, according to its ASME name plate
and manufacturer’s data report.

(4) It must conform to the applicable
provisions of NFPA 58, except to the
extent that provisions in NFPA 58 are
inconsistent with requirements in
parts 178 and 180 of this subchapter.

(5) It must be inspected, tested, and
equipped in accordance with subpart E
of part 180 of this subchapter as speci-
fied for MC 331 cargo tank motor vehi-
cles.

(6) Except as provided in this para-
graph (k), it must be operated exclu-
sively in intrastate commerce, includ-
ing its operation by a motor carrier
otherwise engaged in interstate com-
merce, in a state where its operation
was permitted by law (not including
the incorporation of this subchapter)
prior to January 1, 1981. A cargo tank
motor vehicle operating under author-
ity of this section may cross state lines
to travel to and from a qualified assem-
bly, repair, maintenance, or requali-
fication facility. The cargo tank need
not be cleaned and purged, but it may
not contain liquefied petroleum gas in
excess of five percent of the water ca-
pacity of the cargo tank. If the vehicle
engine is supplied fuel from the cargo
tank, enough fuel in excess of five per-
cent of the cargo tank’s water capacity
may be carried for the trip to or from
the facility.

(7) 1t must have been used to trans-
port liquefied petroleum gas prior to
January 1, 1981.

(8) It must be operated in conform-
ance with all other requirements of
this subchapter.

() Anhydrous ammonia must not be
offered for transportation or trans-
ported in specification MC 330 and MC
331 cargo tanks constructed of
quenched and tempered (““QT’’) steel
except as provided in this paragraph.

(1) The ammonia must have a min-
imum water content of 0.2 percent by
weight. Any addition of water must be
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made using steam condensate, deion-
ized, or distilled water.

(2) Except as otherwise provided in
this paragraph, each person offering for
transportation or transporting anhy-
drous ammonia shall perform a peri-
odic analysis for prescribed water con-
tent in the ammonia. The analysis
must be performed:

(i) From a sample of the ammonia in
storage taken at least once every 7
days, or each time ammonia is added to
the storage tanks, whichever is less
frequent; or

(ii) At the time the cargo tanks are
loaded, then a sample of the ammonia
taken from at least one loaded cargo
tank out of each 10 loads, or from one
cargo tank every 24 hours, whichever is
less frequent; or

(iii) At the same frequency as de-
scribed in paragraph (1)(2)(ii) of this
section, from a sample taken from the
loading line to the cargo tank.

(3) If water is added at the time of
loading:

(i) The sample for analysis must be
taken from a point in the loading line
between the water injection equipment
and the cargo tank; and

(ii) Positive provisions must be made
to assure water injection equipment is
operating.

(4) If water injection equipment be-
comes inoperative, suitable corrective
maintenance must be performed after
which a sample from the first loaded
cargo tank must be analyzed for pre-
scribed water content.

(5) The analysis method for water
content must be as prescribed in CGA
G-2.2, “Tentative Standard Method for
Determining Minimum of 0.2 percent
water in Anhydrous Ammonia,” (IBR,
see §171.7 of this subchapter).

(6) Records indicating the results of
the analysis taken, as required by this
paragraph, must be retained for 2 years
and must be open to inspection by a
representative of the Department.

(7) Each person receiving anhydrous
ammonia containing 0.2 per cent water
by weight may offer for transportation
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or transport that ammonia without
performing the prescribed analysis for
water content provided:

(i) The ammonia received was cer-
tified as containing 0.2 percent water
as prescribed in §§172.203(h)(I)(i) and
177.817(a) of this subchapter; and

(ii) The amount of water in the am-
monia has not been reduced by any
means.

(m) A cargo tank (commonly known
as a nurse tank and considered an im-
plement of husbandry) transporting an-
hydrous ammonia, and operated by a
private carrier exclusively for agricul-
tural purposes does not have to meet
the specification requirements of part
178 of this subchapter if it:

(1) Has a minimum design pressure of
250 psig and meets the requirements of
the edition of Section VIII of the
ASME Code in effect at the time it was
manufactured and is marked accord-
ingly;

(2) Is equipped with safety relief
valves meeting the requirements of
CGA pamphlet S1.2;

(3) Is painted white or aluminum;

(4) Has capacity of 3,000 gallons or
less;

(5) Is loaded to a filling density no
greater than 56 percent;

(6) Is securely mounted on a farm
wagon; and

(7) Is in conformance with the re-
quirements of part 172 of this sub-
chapter except that shipping papers are
not required; and it need not be
marked or placarded on one end if that
end contains valves, fittings, regu-
lators or gauges when those appur-
tenances prevent the markings and
placard from being properly placed and
visible.

(n) Emergency discharge control for
cargo tank motor vehicles in liquefied
compressed gas service—(1) Required
emergency discharge control equipment.
Each cargo tank motor vehicle in lig-
uefied compressed gas service must
have an emergency discharge control
capability as specified in the following
table:
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§173.315(n)(1)(*) Material

Delivery service

Required emergency discharge control
capability

subsidiary hazard, excluding
anhydrous ammonia.

Division 2.2 materials with no All ...........

None.

Division 2.3 materials .............. Al s

Paragraph (n)(2) of this section.

Division 2.2 materials with a
subsidiary hazard, Division
2.1 materials, and anhy-
drous ammonia.

Other than metered delivery
service.

Paragraph (n)(2) of this section.

Division 2.2 materials with a
subsidiary hazard, Division
2.1 materials, and anhy-
drous ammonia in a cargo
tank motor vehicle with a ca-
pacity of 13,247.5 L (3,500
water gallons) or less.

Metered delivery service .........

Paragraph (n)(3) of this section.

Division 2.2 materials with a
subsidiary hazard, Division
2.1 materials, and anhy-
drous ammonia in a cargo
tank motor vehicle with a ca-
pacity greater than 13,247.5
L (3,500 water gallons).

Division 2.2 materials with a
subsidiary hazard, Division
2.1 materials, and anhy-
drous ammonia in a cargo
tank with a capacity of great-
er than 13,2475 L (3,500
water gallons).

i) ...

Metered delivery service .........

Both metered delivery and
other than metered delivery
service.

Paragraph (n)(3) of this section, and, for
obstructed view deliveries where per-
mitted by §177.840(p) of this sub-
chapter, paragraph (n)(2) or (n)(4) of
this section.

Paragraph (n)(2) of this section, pro-
vided the system operates for both
metered and other than metered deliv-
eries; otherwise, paragraphs (n)(2)
and (n)(3) of this section.

(2) Cargo tank motor vehicles in other
than metered delivery service. A cargo
tank motor vehicle in other than me-
tered delivery service must have a
means to automatically shut off the
flow of product without the need for
human intervention within 20 seconds
of an unintentional release caused by a
complete separation of a liquid deliv-
ery hose (passive shut-down capa-
bility).

(i) Designed flow of product through
a bypass in the valve is acceptable
when authorized by this subchapter.

(i) The design for the means to auto-
matically shut off product flow must
be certified by a Design Certifying En-
gineer. The certification must consider
any specifications of the original com-
ponent manufacturer and must explain
how the passive means to shut off the
flow of product operates. It must also
outline the parameters (e.g., tempera-
ture, pressure, types of product) within
which the passive means to shut off the
flow of product is designed to operate.
All components of the discharge sys-
tem that are integral to the design
must be included in the certification. A

copy of the design certification must
be provided to the owner of the cargo
tank motor vehicle on which the equip-
ment will be installed.

(iii) Installation must be performed
under the supervision of a Registered
Inspector unless the equipment is in-
stalled and removed as part of regular
operation (e.g., a hose). The Registered
Inspector must certify that the equip-
ment is installed and tested, if it is
possible to do so without damaging the
equipment, in accordance with the De-
sign Certifying Engineer’s certifi-
cation. The Registered Inspector must
provide the certification to the owner
of the cargo tank motor vehicle.

(3) Cargo tank motor vehicles in metered
delivery service. When required by the
table in paragraph (n)(1) of this sec-
tion, a cargo tank motor vehicle must
have an off-truck remote means to
close the internal self-closing stop
valve and shut off all motive and auxil-
iary power equipment upon activation
by a qualified person attending the un-
loading of the cargo tank motor vehi-
cle (off-truck remote shut-off). It must
function reliably at a distance of 45.72
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m (150 feet). The off-truck remote shut-
off activation device must not be capa-
ble of reopening the internal self-clos-
ing stop valve after emergency activa-
tion.

(i) The emergency discharge control
equipment must be installed under the
supervision of a Registered Inspector.
Each wireless transmitter/receiver
must be tested to demonstrate that it
will close the internal self-closing stop
valve and shut off all motive and auxil-
iary power equipment at a distance of
91.44 m (300 feet) under optimum condi-
tions. Emergency discharge control
equipment that does not employ a
wireless transmitter/receiver must be
tested to demonstrate its functioning
at the maximum length of the delivery
hose.

(ii) The Registered Inspector must
certify that the remote control equip-
ment is installed in accordance with
the original component manufacturer’s
specifications and is tested in accord-
ance with paragraph (n)(3)(i) of this
section. The Registered Inspector must
provide the owner of the cargo tank
motor vehicle with this certification.

(4) Query systems. When a trans-
mitter/receiver system is used to sat-
isfy the requirements of paragraph
(n)(1)(v) of this section, it must close
the internal self-closing stop valve and
shut off all motive and auxiliary power
equipment unless the qualified person
attending the unloading operation pre-
vents it from doing so at least once
every five minutes. Testing and certifi-
cation must be as specified in para-
graph (n)(3) of this section.

(5) Compliance dates. (i) Each speci-
fication MC 331 cargo tank motor vehi-
cle with a certificate of construction
issued two or more years after July 1,
1999, must have an appropriate emer-
gency discharge control capability as
specified in this paragraph (n).

(ii) No MC 330, MC 331, or nonspeci-
fication cargo tank motor vehicle au-
thorized under paragraph (k) of this
section may be operated unless it has
an appropriate emergency discharge
control capability as specified in this
paragraph (n) no later than the date of
its first scheduled pressure retest re-
quired after July 1, 2001. No MC 330, MC
331 or nonspecification cargo tank
motor vehicle authorized under para-
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graph (k) of this section may be oper-
ated after July 1, 2006, unless it has
been equipped with emergency dis-
charge control equipment as specified
in this paragraph (n).

(iii) No MC 330 or MC 331 cargo tank
motor vehicle with a capacity over
13,247 L (3,500 gallons) used in metered
delivery service may be operated un-
less it has an appropriate discharge
control capability as specified in this
paragraph (n) no later than July 1, 2003,
or the date of its first scheduled pres-
sure retest required after July 1, 2001,
whichever is earlier.

(0) Chlorine cargo tank motor vehicles.
Each cargo tank motor vehicle used for
the transportation of chlorine must
meet the requirements in the fol-
lowing:

(1) Any hose, piping, or tubing used
for loading or unloading that is mount-
ed or carried on the motor vehicle may
not be attached to any valve and must
be capped at all ends to prevent the
entry of moisture, except at the time
of loading or unloading. Except at the
time of loading and unloading, the pipe
connection of each angle valve must be
closed with a screw plug which is
chained or otherwise fastened to pre-
vent misplacement.

(2) Each chlorine cargo tank motor
vehicle angle valve must be tested to
be leak free at not less than 225 psig
using dry air or inert gas before instal-
lation and thereafter every 2 years
when performing the required periodic
retest in §180.407(c) of this subchapter.
Prior to each loading, the cargo tank
motor vehicle must be inspected and
the angle valves and gasketed joints
must be examined and tested at a pres-
sure of not less than 50 psig to deter-
mine that they are not leaking and are
in proper condition for transportation.
Any leaks must be corrected before the
cargo tank motor vehicle is offered for
transportation.

(3) Excess flow valves on the cargo
tank motor vehicle must meet the re-
quirements of paragraph (n) of this sec-
tion.

(p) Fusible elements. Each MC 330, MC
331, or nonspecification cargo tank au-
thorized under paragraph (k) of this
section must have a thermal means of
closure for each internal self-closing
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stop valve as specified in §178.337-
8(a)(4) of this subchapter.

(q) Manifolding is authorized for
cargo tanks containing anhydrous am-
monia provided each individual cargo
tank is equipped with a pressure relief
device or valves and gauging devices as
required by paragraphs (h) and (i) of
this section. Each valve must be tight-
ly closed while the cargo tank is in
transit. Each cargo tank must be filled
separately.

[29 FR 18743, Dec. 29, 1964. Redesignated at 32
FR 5606, Apr. 5, 1967]

EDITORIAL NOTE: For FEDERAL REGISTER cCi-
tations affecting §173.315, see the List of CFR
Sections Affected which appears in the Find-
ing Aids section of the printed volume and
on GPO Access.

§173.316 Cryogenic liquids in cyl-
inders.
(a) General requirements. (1) A cyl-

inder may not be loaded with a cryo-
genic liquid colder than the design
service temperature of the packaging.

(2) A cylinder may not be loaded with
any material which may combine
chemically with any residue in the
packaging to produce an unsafe condi-
tion.

(3) The jacket covering the insulation
on a cylinder used to transport any
flammable cryogenic liquid must be
made of steel.

(4) A valve or fitting made of alu-
minum with internal rubbing or abrad-
ing aluminum parts that may come in
contact with oxygen in the cryogenic
liqguid form may not be installed on
any cylinder used to transport oxygen,
cryogenic liquid unless the parts are
anodized in accordance with ASTM
Standard B 580 (IBR, see §171.7 of this
subchapter).
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(5) An aluminum valve, pipe or fit-
ting may not be installed on any cyl-
inder used to transport any flammable
cryogenic liquid.

(6) Each cylinder must be provided
with one or more pressure relief de-
vices, which must be installed and
maintained in compliance with the re-
quirements of this subchapter.

(7) Each pressure relief device must
be installed and located so that the
cooling effect of the contents during
venting will not prevent effective oper-
ation of the device.

(8) The maximum weight of the con-
tents in a cylinder with a design serv-
ice temperature colder than —-320 °F.
may not exceed the design weight
marked on the cylinder (see §178.35 of
this subchapter).

(b) Pressure control systems. Each cyl-
inder containing a cryogenic liquid
must have a pressure control system
that conforms to §173.301(f) and is de-
signed and installed so that it will pre-
vent the cylinder from becoming liquid
full.

(c) Specification cylinder requirements
and filling limits. Specification DOT-4L
cylinders (8§178.57 of this subchapter)
are authorized for the transportation
of cryogenic liquids when carried in the
vertical position as follows:

(1) For purposes of this section, ““fill-
ing density,” except for hydrogen, is
defined as the percent ratio of the
weight of lading in the packaging to
the weight of water that the packaging
will hold at 60 °F. (1 Ib. of water = 27.737
cubic inches at 60 °F.).

(2) The cryogenic liquids of argon, ni-
trogen, oxygen, helium and neon must
be loaded and shipped in accordance
with the following table:

Pressure control valve setting (maximum start- Maximum permitted filling density (percent by weight)
to-discharge pressure psig) Air Argon Nitrogen Oxygen Helium Neon

825 133 76 108 125 109
80.3 130 74 105 12.5 104
78.4 127 72 103 12.5 100
76.2 122 70 100 12.5 92
75.1 119 69 98 125 85
733 115 68 96 125 77
70.7 113 65 93 125 | s
65.9 111 61 91 125 | s
62.9 107 58 88 125
60.1 104 55 86 12.5

Design service temperature ( °F.) .......ccccoeeene. -320 —320 -320 —320 —452 —411
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(3) Hydrogen (minimum 95 percent
parahydrogen) must be loaded and
shipped as follows:

Column 1 Column 2

Minus 423 °F. or
colder.
6.7 percent.

Design service temperature ....................

Maximum permitted filling density, based
on cylinder capacity at minus 423 °F
(see Note 1).

The pressure control valve must be de-
signed and set to limit the pressure in
the cylinder to not more than.

17 psig.

NoTE 1: The filling density for hydrogen,
cryogenic liquid is defined as the percent
ratio of the weight of lading in a packaging
to the weight of water that the packaging
will hold at minus 423 °F. The volume of the
packaging at minus 423 °F is determined in
cubic inches. The volume is converted to
pounds of water (1 Ib. of water = 27.737 cubic
inches).

(i) Each cylinder must be con-
structed, insulated and maintained so
that during transportation the total
rate of venting shall not exceed 30 SCF
of hydrogen per hour.

(ii) In addition to the marking re-
quirements in §178.35 of this sub-
chapter, the total rate of venting in
SCF per hour (SCFH) shall be marked
on the top head or valve protection
band in letters at least one-half inch
high as follows: “VENT RATE**SCFH”’
(with the asterisks replaced by the
number representing the total rate of
venting, in SCF per hour).

(iii) Carriage by highway is subject
to the conditions specified in
§177.840(a) of this subchapter.

(d) Mixtures of cryogenic liquid. Where
charging requirements are not specifi-
cally prescribed in paragraph (c) of this
section, the cryogenic liquid must be
shipped in packagings and under condi-
tions approved by the Associate Ad-
ministrator.

[Amdt. 173-166, 48 FR 27695, June 16, 1983, as
amended by Amdt. 173-166, 49 FR 24314, June
12, 1984; Amdt. 173-180, 49 FR 42735, Oct. 24,
1984; Amdt. 173-201, 52 FR 13041, Apr. 20, 1987:
Amdt. 173-250, 61 FR 25942, May 23, 1996;
Amdt. 173-261, 62 FR 24741, May 6, 1997; 66 FR
45379, Aug. 28, 2001; 67 FR 16013, Sept. 27, 2002;
68 FR 75742, Dec. 31, 2003; 69 FR 54046, Sept.
7, 2004]
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tanks.

(a) General requirements. (1) A cargo
tank may not be loaded with a cryo-

Cryogenic liquids in cargo
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genic liquid colder than the design
service temperature of the packaging.

(2) A cargo tank may not be loaded
with any material that may combine
chemically with any residue in the
packaging to produce an unsafe condi-
tion (see §178.338-15).

(3) The jacket covering the insulation
on a tank used to transport a cryogenic
liquid must be made of steel if the
cryogenic liquid:

(i) Is to be transported by vessel (see
§176.76(g) of this subchapter); or

(i) Is oxygen or a flammable mate-
rial.

(4) A valve or fitting made of alu-
minum with internal rubbing or abrad-
ing aluminum parts that may come in
contact with oxygen in the cryogenic
liquid form may not be installed on
any cargo tank used to transport oxy-
gen, cryogenic liquid unless the parts
are anodized in accordance with ASTM
Standard B 580 (IBR, see §171.7 of this
subchapter).

(5) An aluminum valve, pipe or fit-
ting, external to the jacket that re-
tains lading during transportation may
not be installed on any cargo tank used
to transport oxygen, cryogenic liquid
or any flammable cryogenic liquid.

(6) A cargo tank used to transport ox-
ygen, cryogenic liquid must be pro-
vided with a manhole (see §178.338-6 of
this subchapter).

(b) Pressure relief systems and pressure
control valves—(1) Types of pressure relief
systems—(i) Tanks in oxygen and flam-
mable cryogenic liquid service. Except as
otherwise provided in this paragraph,
each tank in oxygen and flammable
cryogenic liquid service must be pro-
tected by two independent pressure re-
lief systems which are not connected in
series, namely:

(A) A primary system of one or more
pressure relief valves; and

(B) A secondary system of one of
more frangible discs or pressure relief
valves. For a tank in carbon monoxide
service, the secondary system must be
pressure relief valves only.

(ii) Tanks in helium and atmospheric
gas (except oxygen) cryogenic liquid serv-
ice. For a tank used in helium and at-
mospheric gas (except oxygen) cryo-
genic liquid service, the tank must be
protected by at least one pressure re-
lief system consisting of:
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(A) One or
valves; or

(B) A combination of one or more
pressure relief valves and one or more
frangible discs.

(2) Capacities of pressure relief sys-
tems—(i) Tanks in oxygen or flammable
cryogenic liquid service. For tanks in ox-
ygen or flammable cryogenic liquid
service, the primary system and the
secondary system of pressure relief de-
vices must each have a flow capacity
equal to or greater than that cal-
culated by the applicable formula in
paragraph 5.3.2 or paragraph 5.3.3 of
CGA S-1.2 (IBR, see §171.7 of this sub-
chapter). In addition:

(A) The primary pressure relief sys-
tem must have a total flow capacity at
a pressure not exceeding 120 percent of
the tank’s design pressure.

(B) The secondary pressure relief sys-
tem must have a total flow capacity at
a pressure not exceeding 150 percent of
the tank’s design pressure.

(C) The flow capacity and rating
must be verified and marked by the
manufacturer of the device in accord-
ance with CGA Pamphlet S-1.2.

(if) Tanks in helium and atmospheric
gas (except oxygen) cryogenic liquid serv-
ice. For tanks in helium and atmos-
pheric gas (except oxygen) cryogenic
liquid service, the pressure relief sys-
tem must have a flow capacity equal to
or greater than that calculated by the
applicable formula in paragraphs 5.3.2
or 5.3.3 of CGA Pamphlet S-1.2. If the
pressure relief system consists of a
combination of pressure relief valves
and frangible discs, the pressure relief
valves must have a total venting ca-
pacity equal to or greater than that
calculated by the applicable formula in
paragraph 4.1.10.1.1 of CGA Pamphlet
S-1.2. The pressure relief system must
have this total flow capacity at a pres-
sure not exceeding 150 percent of the
tank’s design pressure. The flow capac-
ity and rating must be verified and
marked by the manufacturer of the de-
vice in accordance with CGA Pamphlet
S-1.2.

(3) Type and construction of pressure
relief devices. (i) Each pressure relief de-
vice must be designed and constructed
for a pressure equal to or exceeding the
tank’s design pressure at the coldest

more pressure relief
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temperature reasonably expected to be
encountered.

(ii) Pressure relief devices must be ei-
ther spring-loaded pressure relief
valves or frangible discs. Pressure re-
lief valves must be of a type that auto-
matically open and close at predeter-
mined pressures.

(4) Setting of pressure relief devices. (i)
On a tank used in oxygen or flammable
cryogenic liquid service, the pressure
relief devices must perform as follows.

(A) Each pressure relief valve in the
primary relief system must be set-to-
discharge at a pressure no higher than
110 percent of the tank’s design pres-
sure.

(B) Each pressure relief device in the
secondary pressure relief system must
be designed to commence functioning
at a pressure no lower than 130 percent
and no higher than 150 percent of the
tank’s design pressure.

(if) On a tank used in helium and at-
mospheric gas (except oxygen) cryo-
genic liquid service, the pressure relief
devices in the pressure relief system
must be designed to commence func-
tioning at no higher than 150 percent of
the tank’s design pressure.

(5) Optional pressure relief devices and
pressure control valves. In addition to
the required pressure relief devices, a
cargo tank in cryogenic liquid (except

carbon monoxide) service may be
equipped with one or both of the fol-
lowing:

(i) One or more pressure control
valves set at a pressure below the
tank’s design pressure.

(ii) One or more frangible discs set to
function at a pressure not less than one
and one-half times or more than two
times the tank’s design pressure.

(6) Maximum filling rate. (i) For a tank
used in oxygen and flammable cryo-
genic liquid service, the maximum rate
at which the tank is filled must not ex-
ceed the liquid flow capacity of the pri-
mary pressure relief system rated at a
pressure not exceeding 120 percent of
the tank’s design pressure.

(ii) On a tank used in helium and at-
mospheric gas (except oxygen) cryo-
genic liquid service, the maximum rate
at which the tank is filled must not ex-
ceed the liquid flow capacity of the
pressure relief valves rated at 150 per-
cent of the tank’s design pressure.
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(7) Arrangement and location of pres-
sure relief devices. (i) The discharge
from any pressure relief system must
be directed upward and be unob-
structed to the outside of the protec-
tive housing in such a manner as to
prevent impingement of gas upon the
jacket or any structural part of the ve-
hicle.

(ii) Each pressure relief valve must
be arranged or protected to prevent the
accumulation of foreign material be-
tween the relief valve and the atmos-
pheric discharge opening in any relief
piping. The arrangement must not im-
pede flow through the device.

(iii) Each pressure relief valve must
be designed and located to minimize
the possibility of tampering. If the
pressure setting or adjustment is exter-
nal to the valve, the valve adjustment
must be sealed.

(iv) Each pressure relief device must
have direct communication with the
vapor space of the tank at the
midlength of the top centerline.

(v) Each pressure relief device must
be installed and located so that the
cooling effect of the contents during
venting will not prevent the effective
operation of the device.

(8) Connections. (i) Each connection
to a pressure relief device must be of
sufficient size to allow the required
rate of discharge through the pressure
relief device. The inlet connection
must be not less than one-half inch
nominal pipe size.

(ii) A shut-off valve may be installed
in a pressure relief system only when
the required relief capacity is provided
at all times.

(9) Pressure relief devices for piping
hose and vacuum-insulated jackets. (i)
Each portion of connected liquid piping
or hose that can be closed at both ends
must be provided with either a hydro-
static pressure relief valve without an
intervening shut-off valve, or a check
valve permitting flow from the pipe or
hose into the tank. If used, the relief
valve must be located so as to prevent
its discharge from impinging on the
tank, piping, or operating personnel.

(ii) On a vacuum-insulated cargo
tank the jacket must be protected by a
suitable relief device to release inter-
nal pressure. The discharge area of this
device must be at least 0.00024 square
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inch per pound of water capacity of the
tank. This relief device must function
at a pressure not exceeding the inter-
nal design pressure of the jacket, cal-
culated in accordance with Section
V111 of the ASME Code (IBR, see §171.7
of this subchapter), or 25 psig, which-
ever is less.

(10) Tank inlet, outlet, pressure relief
device and pressure control valve mark-
ings. (i) Each tank inlet and outlet, ex-
cept pressure relief devices and pres-
sure control valves, must be perma-
nently marked to indicate whether it
communicates with ‘‘vapor” or “lig-
uid” when the tank is filled to the
maximum permitted filling density.

(ii) Each pressure relief valve must
be plainly and permanently marked
with the pressure, in psig, at which it
is set-to-discharge, the discharge rate
of the device Iin SCF per minute
(SCFM) of free air, and the manufac-
turer’s name or trade name and catalog
number. The marked set-to-discharge
pressure valve must be visible with the
valve in its installed position. The
rated discharge capacity of the device
must be determined at a pressure of 120
percent of the design pressure of the
tank.

(iii) Each pressure control valve must
be plainly and permanently marked
with the pressure, in psig, at which it
is set-to-discharge.

(c) Weight of lading requirements. The
weight of a cryogenic liquid in the
tank must be determined by weighing
or by the use of a liquid level gauging
device authorized in §178.338-14(a) of
this subchapter, and may not exceed
the lesser of:

(1) The weight of lading in the tank,
based on the water capacity stamped
on the nameplate (§178.338-18(a)(4) of
this subchapter) and the appropriate
maximum permitted filling density
specified in paragraph (f) of this sec-
tion; or

(2) The maximum weight of lading for
which the cargo tank was designed, as
marked on the specification plate (see
§178.338-18(b) of this subchapter).

(d) Outage. Except for a cargo tank
containing helium, cryogenic liquid, a
cargo tank offered for transportation
must have an outage of at least two
percent below the inlet of the pressure
relief device or pressure control valve,

634



Pipeline and Hazardous Materials Safety Admin., DOT

under conditions of incipient opening,
with the tank in a level attitude.

(e) Temperature. A flammable cryo-
genic liquid in a cargo tank at the
start of travel must be at a tempera-
ture sufficiently cold that the pressure
setting of the pressure control valve or
the required pressure relief valve,
whichever is lower, will not be reached
in less time than the marked rated
holding time for the cryogenic liquid
(see paragraph (g)(3) of this section and
§178.338-9(b) of this subchapter).

(f) Specification MC-338 (§178.338 of
this subchapter) cargo tanks are author-
ized for the shipment of the following
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cryogenic liquids subject to the fol-
lowing additional requirements:

(1) For purposes of this section, ““fill-
ing density” is defined as the percent
ratio of the weight of lading in the
tank to the weight of water that the
tank will hold at the design service
temperature (one pound of water=27.737
cubic inches at 60 °F., or one gallon of
water = 231 cubic inches at 60 °F. and
weighs 8.32828 pounds).

(2) Air, argon, helium, nitrogen, and ox-
ygen, cryogenic liquids must be loaded
and shipped in accordance with the fol-
lowing table:

PRESSURE CONTROL VALVE SETTING OR RELIEF VALVE SETTING

Maximum set-to-

Maximum permitted filling density (percent by weight)

discharge pressure

(psig) Air Argon

Helium Nitrogen Oxygen

26 ...
30
40
50
55
60
80
85 ...
100 ..
105 ..
120 ..
140 ..
145 ..
180 ..
200 ..
250 ..
275 ..
325 ..

105

102

99

94

91
87
86
83

Design service tem-
perature.

.............................. —320 °F

(3) Carbon monoxide, hydrogen (min-
imum 95 percent para-hydrogen), ethyl-
ene, and methane or natural gas, cryo-

genic liquids must be loaded and shipped
in accordance with the following table:

PRESSURE CONTROL VALVE SETTING OR RELIEF VALVE SETTING

Maximum set-to-dis- Maximum permitted filling density (percent by weight)
charge pressure (psig) Carbon monoxide Ethylene Hydrogen Methane or natural gas
13 ...
15 . 40.5
17 .
20 . 40.0
25 .
30 . 39.1
35 .
40 . 38.6
45 .
50 . 38.2
55 .
60 .
70 . 375
90 ...
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PRESSURE CONTROL VALVE SETTING OR RELIEF VALVE SETTING—Continued

Maximum set-to-dis-

Maximum permitted filling density (percent by weight)

charge pressure (psig) Carbon monoxide

Ethylene

Hydrogen Methane or natural gas

36.6

Design service tempera-
ture.

—260 °F

(4) Mixtures of cryogenic liquid. Where
charging requirements are not specifi-
cally prescribed in this paragraph (f),
the cryogenic liquid must be shipped in
packagings and under conditions ap-
proved by the Associate Administrator.

(g) One-way travel time; marking. The
jacket of a cargo tank to be used to
transport a flammable cryogenic liquid
must be marked on its right side near
the front, in letters and numbers at
least two inches high, ““One-Way-Trav-
el-Time hrs.”, with the blank filled
in with a number indicating the one-
way travel time (OWTT), in hours, of
the cargo tank for the flammable cryo-
genic liquid to be transported. A cargo
tank that is partially unloaded at one
or more locations must have additional
marking ‘“‘One-Way-Travel-Time
hrs. psig to psig at per-
cent filling density,” with the second
blank filled in with the pressure exist-
ing after partial unloading and the
third blank filled in with the set-to-dis-
charge pressure of the control valve or
pressure relief valve, and the fourth
blank with the filling density following
partial unloading. Multiple OWTT
markings for different pressure levels
are permitted. The abbreviation
“OWTT” may be used in place of the
words ‘“‘One-way-travel-time’” in the
marking required by this paragraph.

(1) OWTT is based on the marked
rated holding time (MRHT) of the
cargo tank for the cryogenic liquid to
be transported in the cargo tank. If the
MRHT for the flammable cryogenic lig-
uid is not displayed on or adjacent to
the specification plate, this MRHT may
be derived.

(2) The MRHT is converted to OWTT,
in hours, as follows:

(i) For a tank with an MRHT of 72
hours or less,

OWTT = (MRHT — 24) /2

(i) For a tank with an MRHT greater
than 72 hours,

OWTT = MRHT - 48

(3) Each cargo tank motor vehicle
used to transport a flammable cryo-
genic liquid must be examined after
each shipment to determine its actual
holding time. The record required by
§177.840(h) of this subchapter may be
used for this determination. If the ex-
amination indicates that the actual
holding time of the cargo tank, after
adjustment to reflect an average ambi-
ent temperature of 85 °F, is less than 90
percent of the marked rated holding
time (MRHT) for the cryogenic liquid
marked on the specification plate or
adjacent thereto (see §178.338-18(b) of
this subchapter), the tank may not be
refilled with any flammable cryogenic
liquid until it is restored to its marked
rated holding time value or it is re-
marked with the actual marked rated
holding time determined by this exam-
ination. If the name of the flammable
cryogenic liquid that was transported
and its marked rated holding time is
not displayed on or adjacent to the
specification plate, this requirement
may be met by deriving the MRHT of
the cargo tank for that flammable
cryogenic liguid and comparing that
derived MRHT with the actual holding
time after adjustment.

[Amdt. 173-166, 48 FR 27696, June 16, 1983]

EDITORIAL NOTE: For FEDERAL REGISTER Ci-
tations affecting §173.318, see the List of CFR
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Sections Affected which appears in the Find-
ing Aids section of the printed volume and
on GPO Access.

§173.319 Cryogenic liquids in tank

cars.

(a) General requirements. (1) A tank
car containing a flammable cryogenic
liquid may not be shipped unless it was
loaded by, or with the consent of, the
owner of the tank car.

(2) The amount of flammable cryo-
genic liquid loaded into a tank car
must be determined, either by direct
measurement or by calculation based
on weight, to verify that the tank has
not been filled to a level in excess of
the limits specified in paragraph (d)(2)
of this section. The weight of any flam-
mable cryogenic liquid loaded, except
hydrogen, must be checked by use of
scales after disconnecting the loading
line.

(3) The shipper shall notify the Fed-
eral Railroad Administration whenever
a tank car containing any flammable
cryogenic liquid is not received by the
consignee within 20 days from the date
of shipment. Notification to the Fed-
eral Railroad Administration may be
made by e-mail to Hmassist@fra.dot.gov
or telephone call to (202) 493-6229.

(4) A tank car may not be loaded
with any flammable cryogenic liquid:

(i) That may combine chemically
with any residue in the tank to
produce an unsafe condition,

(ii) That is colder than the design
service temperature of the tank,
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(iii) If the average daily pressure rise
in the tank exceeded 3 psig during the
prior shipment,

(iv) Unless it is marked with the
name of contents, in accordance with
§172.330 of this subchapter.

(b) When a tank car containing a
flammable cryogenic liquid is offered
for transportation:

(1) At least 0.5 percent outage must
be provided below the inlet of the pres-
sure relief or pressure control valve at
the start-to-discharge pressure setting
of the valve, with the tank car in a
level attitude, and

(2) The absolute pressure in the annu-
lar space must be less than 75 microns
of mercury.

(c) Temperature. A flammable cryo-
genic liquid must be loaded into a tank
car at such a temperature that the av-
erage daily pressure rise during trans-
portation will not exceed 3 psig (see
paragraph (a)(4)(iii) of this section).

(d) A Class DOT-113 tank car is au-
thorized for the shipment of the fol-
lowing cryogenic liquids subject to the
following additional requirements:

(1) For purposes of this section, ““fill-
ing density” is defined as the percent
ratio of the weight of lading in the
tank to the weight of water that the
tank will hold at the design service
temperature (one pound of water =
27.737 cubic inches at 60 °F., or one gal-
lon of water = 231 cubic inches at 60 °F.
and weighs 8.32828 pounds).

(2) Ethylene, and hydrogen (minimum
95 percent parahydrogen), cryogenic lig-
uids must be loaded and shipped in ac-
cordance with the following table:

PRESSURE CONTROL VALVE SETTING OR RELIEF VALVE SETTING

Maximum permitted filling density (percent by weight)

Maximum start-to-discharge pressure

(psig) Ethylene Ethylene Ethlyene Hydrogen
..... 6.60.
......... 51.1 .
10 psig .... 10 psig 20 psig
transportation.
Design service temperature ................... Minus 260 °F ......... Minus 260 °F .. Minus 155 °F ......... Minus 423 °F.
Specification (see §180.507(b)(3) of | 113D60W ... 113C120W 113D120W ............ 113A175W.
this subchapter). 113C60W .............. 113A60W.

(e) Special requirements for class DOT
113 tank cars—(1) A class DOT-113 tank
car need not be periodically pressure
tested; however, each shipment must

be monitored to determine the average
daily pressure rise in the tank car. If
the average daily pressure rise during
any shipment exceeds 0.2 Bar (3 psig)
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per day, the tank must be tested for
thermal integrity prior to any subse-
quent shipment.

(2) Thermal integrity test. When re-
quired by paragraph (e)(1) of this sec-
tion, either of the following thermal
integrity tests may be used:

(i) Pressure rise test. The pressure rise
in the tank may not exceed 0.34 Bar (5
psig) in 24 hours. When the pressure
rise test is performed, the absolute
pressure in the annular space of the
loaded tank car may not exceed 75 mi-
crons of mercury at the beginning of
the test and may not increase more
than 25 microns during the 24-hour pe-
riod; or

(i) Calculated heat transfer rate test.
The insulation system must be per-
formance tested as prescribed in
§179.400-4 of this subchapter. When the
calculated heat transfer rate test is
performed, the absolute pressure in the
annular space of the loaded tank car
may not exceed 75 microns of mercury
at the beginning of the test and may
not increase more than 25 microns dur-
ing the 24-hour period. The calculated
heat transfer rate in 24 hours may not
exceed:

(A) 120 percent of the appropriate
standard heat transfer rate specified in
§179.401-1 of this subchapter, for DOT-
113A60W and DOT-113C120W tank cars;

(B) 122.808 joules (0.1164 Btu/day/lb.)
of inner tank car water capacity, for
DOT-113A175W tank cars;

(C) 345.215 joules (0.3272 Btu/day/lb.)
of inner tank car water capacity, for
DOT-113C60W and 113D60W tank cars;
or

(D) 500.09 joules (0.4740 Btu/day/lb.) of
inner tank car water capacity, for
DOT-113D120W tank cars.

(3) A tank car that fails a test pre-
scribed in paragraph (e)(2) of this sec-
tion must be removed from hazardous
materials service. A tank car removed
from hazardous materials service be-
cause it failed a test prescribed in
paragraph (e)(2) of this section may not
be used to transport a hazardous mate-
rial unless the tank car conforms to all
applicable requirements of this sub-
chapter.

(4) Each rupture disc must be re-
placed every 12 months, and the re-
placement date must be marked on the
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car near the pressure relief valve infor-
mation.

(5) Pressure relief valves and alter-
nate pressure relief valves must be
tested every five years. The start-to-
discharge pressure and vapor tight
pressure requirements for the pressure
relief valves must be as specified in
§179.401-1 of this subchapter. The alter-
nate pressure relief device values speci-
fied in §179.401-1 of this subchapter for
a DOT-113C120W tank car apply to a
DOT-113D120W tank car.

(49 U.S.C. 1803, 1804, 1808; 49 CFR 1.53, app. A
to part 1)

[Amdt. 173-166, 48 FR 27698, June 16, 1983, as
amended by Amdt. 173-245, Sept. 21, 1995; 65
FR 58630, Sept. 29, 2000; 66 FR 45184, 45379,
45383, Aug. 28, 2001; 70 FR 34076, June 13, 2005]

§173.320 Cryogenic
tions.

liquids; excep-

(a) Atmospheric gases and helium,
cryogenic liquids, in Dewar flasks, in-
sulated cylinders, insulated portable
tanks, insulated cargo tanks, and insu-
lated tank cars, designed and con-
structed so that the pressure in such
packagings will not exceed 25.3 psig
under ambient temperature conditions
during transportation are not subject
to the requirements of this subchapter
when transported by motor vehicle or
railcar except as specified in para-
graphs (2)(1), (&)(2), and (a)(3) of this
section.

(1) Sections 171.15 and 171.16 of this
subchapter pertaining to the reporting
of incidents, not including a release
that is the result of venting through a
pressure control valve, or the neck of
the Dewar flask.

(2) Subparts A, B, C, D, G and H of
part 172, (§8174.24 for rail and 177.817 for
highway) and in addition, part 172 in
its entirety for oxygen.

(3) Subparts A and B of part 173, and
§§174.1 and 177.800, 177.804, and 177.823 of
this subchapter.

(b) The requirements of this sub-
chapter do not apply to atmospheric
gases and helium:

(1) During loading and unloading op-
erations (pressure rises may exceed 25.3
psig); or

(2) When used in operation of a proc-
ess system; such as a refrigeration sys-
tem (pressure may exceed 25.3 psig).
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(c) For transportation aboard air-
craft, see the ICAO Technical Instruc-
tions (IBR, see §171.7 of this sub-
chapter), Packing Instruction 202 and
the packaging specifications in part 6,
chapter 5.

[Amdt. 173-201, 52 FR 13043, Apr. 20, 1987, as
amended at 62 FR 51561, Oct. 1, 1997; 66 FR
33436, June 21, 2001; 67 FR 61014, Sept. 27, 2002;
68 FR 48570, Aug. 14, 2003; 68 FR 75746, Dec. 31,
2003]

§173.321 Ethylamine.

Ethylamine must be packaged as fol-
lows:

(a) In 1Al drums which meet Packing
Group | performance level require-
ments.

(b) In specification cylinders as pre-
scribed for any compressed gas except
acetylene.

[Amdt. 173-224, 55 FR 52667, Dec. 21, 1990]

§173.322 Ethyl chloride.

Ethyl chloride must be packaged in
any of the following single or combina-
tion non-bulk packagings which meet
Packing Group | performance level re-
quirements:

(a) In 4C1, 4C2, 4D or 4F wooden boxes
with glass, earthenware, or metal inner
receptacles not over 500 g (17.6 ounces)
capacity each;

(b) In 4G fiberboard boxes with glass,
earthenware, or metal inner recep-
tacles not over 500 g (17.6 ounces) ca-
pacity each. Outer packagings may not
exceed 30 kg (66 pounds) gross weight;

(¢) In 1Al drums of not over 100 L (26
gallons) capacity each; or

(d) In specification cylinders as pre-
scribed for any compressed gas except
acetylene. Cylinders made of alu-
minum alloy are not authorized.

[Amdt. 173-224, 55 FR 52667, Dec. 21, 1990, as
amended at 74 FR 2266, Jan. 14, 2009]

§173.323 Ethylene oxide.

(a) For packaging ethylene oxide in
non-bulk packagings, silver mercury or
any of its alloys or copper may not be
used in any part of a packaging, valve,
or other packaging appurtenance if
that part, during normal conditions of
transportation, may come in contact
with ethylene oxide liquid or vapor.
Copper alloys may be used only where
gas mixtures do not contain free acety-

§173.323

lene at any concentration that will
form copper acetylene. All packaging
and gaskets must be constructed of
materials which are compatible with
ethylene oxide and do not lower the
auto-ignition temperature of ethylene
oxide.

(b) Ethylene oxide must be packaged
in one of the following:

(1) In hermetically sealed glass or
metal inner packagings suitably cush-
ioned in an outer package authorized
by §173.201(b). The maximum quantity
permitted in any glass inner packaging
is 100 g (3.5 ounces), and the maximum
quantity permitted in any metal inner
packaging is 340 g (12 ounces). After
filling, each inner packaging shall be
determined to be leak-tight by placing
the inner packaging in a hot water
bath at a temperature, and for a period
of time, sufficient to ensure that an in-
ternal pressure equal to the vapor pres-
sure of ethylene oxide at 55 °C is
achieved. The total quantity in any
outer packaging shall not exceed 100 g
(3.5 ounces), and the total quantity in
any outer packaging containing only
metal inner packagings shall not ex-
ceed 2.5 kg (5.5 pounds). Each com-
pleted package must be capable of
passing all Packing Group | perform-
ance tests.

(2) In specification cylinders or UN
pressure receptacles, as authorized for
any compressed gas except acetylene.
Pressurizing valves and insulation are
required for cylinders over 4 L (1 gal-
lon) capacity. Eductor tubes must be
provided for cylinders over 19 L (5 gal-
lons) capacity. Cylinders must be
seamless or welded steel (not brazed)
with a nominal capacity of no more
than 115 L (30 gallons) and may not be
liquid full below 82 °C (180 °F). Before
each refilling, each cylinder must be
tested for leakage at no less than 103.4
kPa (15 psig) pressure. In addition,
each cylinder must be equipped with a
fusible type relief device with yield
temperature of 69 °C to 77 °C (157 °F to
170 °F). The capacity of the relief de-
vice and the effectiveness of the insula-
tion must be such that the charged cyl-
inder will not explode when tested by
the method described in CGA Pamphlet
C-14 or other equivalent method.

(3) In 1Al steel drums of no more
than 231 L (61 gallons) and meeting
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Packing Group | performance stand-
ards. The drum must be lagged of all
welded construction with the inner
shell having a minimum thickness of
1.7 mm (0.068 inches) and the outer
shell having a minimum thickness of
2.4 mm (0.095 inches). Drums must be
capable of withstanding a hydrostatic
test pressure of 690 kPa (100 psig). Lag-
ging must be of sufficient thickness so
that the drum, when filled with ethyl-
ene oxide and equipped with the re-
quired pressure relief device, will not
rupture when exposed to fire. The drum
may not be liquid full below 85 °C (185
°F), and must be marked “THIS END
UP’’ on the top head. Before each refill-
ing, each drum must be tested for leak-
age at no less than 103 kPa (15 psig)
pressure. Each drum must be equipped
with a fusible type relief device with
yield temperature of 69 °C to 77 °C (157
°F to 170 °F), and the capacity of the
relief device must be such that the
filled drum is capable of passing, with-
out rupture, the test method described
in CGA Pamphlet C-14 or other equiva-
lent method.

() When §172.101 of this subchapter
specifies that a hazardous material be
packaged under this section, only the
following bulk packagings are author-
ized, subject to the requirements of
subparts A and B of this part, the spe-
cial provisions specified in column 7 of
the §172.101 table, and paragraphs (d)
through (j) of this section:

(1) Tank cars. Class DOT 105 tank
cars:

(i) Each tank car built before March
16, 2009 must have a tank test pressure
of at least 20.7 Bar (300 psig); and

(ii) Except as provided in §173.314(d),
tank cars built on or after March 16,
2009 wused for the transportation of
ethylene oxide must meet the applica-
ble authorized tank car specification
listed in the table in §173.314(c).

(2) Cargo tanks. Specification MC 330
and MC 331 cargo tank motor vehicles.

(3) Portable tanks. DOT 51 portable
tanks.

(d) The pressure relief devices must
be set to function at 517 kPa (75 psig).
Portable tanks fitted with non-re-
closing devices made and in use prior
to December 31, 1987, may continue to
be used in ethylene oxide service.

49 CFR Ch. I (10-1-10 Edition)

(e) In determining outage, consider-
ation must be given to the lading tem-
perature and solubility of inert gas
padding in ethylene oxide as well as
the partial pressure exerted by the gas
padding.

(f) Each tank, loaded or empty, must
be padded with dry nitrogen or other
suitable inert gas of sufficient quantity
to render the vapor space of the tank
nonflammable up to 41 °C (105 °F). The
gas used for padding must be free of
impurities which may cause the ethyl-
ene oxide to polymerize, decompose or
undergo other violent chemical reac-
tion.

(g) Copper, silver, mercury, magne-
sium or their alloys may not be used in
any part of the tank or appurtenances
that are normally in contact with the
lading.

(h) Neoprene, natural rubber and as-
bestos gaskets are prohibited. All pack-
ing and gaskets must be made of mate-
rials which do not react with or lower
the autoignition temperature of the
lading.

(i) Each tank must be insulated with
cork (at least 10 cm (4 inches) thick),
or mineral wool, fiberglass or other
suitable insulation material of suffi-
cient thickness so that the thermal
conductance at 16 °C (60 °F) is not more
than 0.075 Btu per hour per square foot
per degree F. temperature differential.
Portable tanks made and in use prior
to December 31, 1987 equipped with fu-
sible plugs instead of a pressure relief
valve or rupture disc, must have suffi-
cient insulation so that the tank as
filled for shipment will not rupture in
a fire. The insulation on portable tanks
or cargo tank motor vehicles must be
protected with a steel jacket at least
2.54 mm (0.100 inch) thick, or as re-
quired by the specification.

(J) Tank car tanks built after Decem-
ber 30, 1971 must be equipped with a
thermometer well.

[Amdt. 173-224, 55 FR 52667, Dec. 21, 1990, as
amended at 56 FR 66279, Dec. 20, 1991; Amdt.
173-236, 58 FR 50237, Sept. 24, 1993; Amdt. 173-
234, 58 FR 51532, Oct. 1, 1993; Amdt. 173-145, 60
FR 49076, Sept. 21, 1995; 66 FR 45380, 45383,
Aug. 28, 2001; 68 FR 75746, Dec. 31, 2003; 69 FR
76178, Dec. 20, 2004; 71 FR 33884, June 12, 2006;
74 FR 1801, Jan. 13, 2009]
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§173.334 Organic phosphates mixed

with compressed gas.

Hexaethyl tetraphosphate, parathion,
tetraethyl dithio pyrophosphate, tetra-
ethyl pyrophosphate, or other Division
6.1 organic phosphates (including a
compound or mixture), may be mixed
with a non-flammable compressed gas.
This mixture may not contain more
than 20 percent by weight of organic
phosphate and must be packaged in
DOT 3A240, 3AA240, 3B240, 4B240,
4BA240, 4BW240 or UN cylinders meet-
ing all of the following requirements:

(a) Each cylinder may be filled with
not more than 5 kg (11.0 Ib) of the mix-
ture, to a maximum filling density of
not more than 80 percent of the water
capacity.

(b) No cylinder may be equipped with
an education tube or a fusible plug.

(¢) No cylinder may be equipped with
any valve unless the valve is a type ap-
proved by the Associate Administrator.

(d) Cylinders must be overpacked in a
box, crate, or other strong outer pack-
aging conforming to the requirements
of §173.25 and arranged to protect each
valve or other closing device from dam-
age. Except as provided in paragraph
(e) of this section, no more than four
cylinders may be packed in a strong
outer packaging. Each strong outer
packaging with its closing device pro-
tection must be sufficiently strong to
protect all parts of each cylinder from
deformation or leakage if the com-
pleted package is dropped 1.8 m (6 feet)
onto a non-yielding surface, such as
concrete or steel, impacting at the
packaging’s weakest point.

(e) Cylinders may be packed in strong
wooden boxes with valves or other clos-
ing devices protected from damage,
with not more than twelve cylinders in
one outside wooden box. An outer fiber-
board box may be used when not more
than four such cylinders are to be
shipped in one packaging. Valves must
be adequately protected. Box and valve
protection must be of sufficient
strength to protect all parts of inner
packagings and valves from deforma-
tion or breakage resulting from a drop
of at least 1.8 m (6 feet) onto a non-

§173.337

yielding surface, such as concrete or
steel, impacting at the weakest point.

[67 FR 51651, Aug. 8, 2002, as amended at 71
FR 54395, Sept. 14, 2006; 75 FR 5395, Feb. 2,
2010]

EDITORIAL NOTE: At 67 FR 61014, Sept. 27,
2002, §173.334(f) was amended, however, para-
graph (f) does not exist in this section.

§173.335 [Reserved]

§173.336 Nitrogen dioxide, liquefied,
or dinitrogen tetroxide, liquefied.

(a) Nitrogen dioxide, liquefied, or
dinitrogen tetroxide, liquefied, must be
packaged in specification or UN cyl-
inders as prescribed in §173.192, except
valves are not authorized. UN tubes
and MEGCs are not authorized for use.
Cylinders must be equipped with a
stainless steel valve and valve seat
that will not deteriorate in contact
with nitrogen dioxide. Each valve open-
ing must be closed by a solid metal
plug with tapered thread properly luted
to prevent leakage. Transportation in
DOT 3AL cylinders is authorized only
by highway and rail.

(b) Each UN pressure receptacle must
be cleaned in accordance with the re-
quirements of 1SO 11621 (IBR, see §171.7
of this subchapter). Each DOT speci-
fication cylinder must be cleaned ac-
cording to the requirements of GSA
Federal Specification RR-C-901D, para-
graphs 3.3.1 and 3.3.2 (IBR, see §171.7 of
this subchapter). Cleaning agents
equivalent to those specified in RR-C-
901D may be used; however, any clean-
ing agent must not be capable of react-
ing with oxygen. One cylinder selected
at random from a group of 200 or fewer
and cleaned at the same time must be
tested for oil contamination in accord-
ance with Specification RR-C-901D,
paragraph 4.3.2 (IBR, see §171.7 of this
subchapter) and meet the standard of
cleanliness specified therein.

[71 FR 33885, June 12, 2006]

§173.337 Nitric oxide.

(a) Nitric oxide must be packaged in
cylinders conforming to the require-
ments of §173.40 and as follows:

(1) DOT specification cylinder. In a
DOT 3A1800, 3AA1800, 3E1800, or
3AL1800 cylinder. A DOT specification
cylinder must be charged to a pressure
of not more than 5,170 kPa (750 psi) at
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21 °C (70 °F). Transportation of nitric
oxide in a DOT 3AL is cylinder is au-
thorized only by highway and rail.

(2) UN cylinder. In a UN cylinder with
a minimum test pressure of 200 bar.
The maximum working pressure of the
cylinder must not exceed 50 bar. The
pressure in the cylinder at 65 °C (149 °F)
may not exceed the test pressure. The
use of UN tubes and MEGCs is not au-
thorized.

(3) Valves. Cylinders must be
equipped with a stainless steel valve
and valve seat that will not deteriorate
in contact with nitric oxide. Cylinders
or valves may not be equipped with
pressure relief devices of any type.

(b) Each UN cylinder must be cleaned
in accordance with the requirements of
ISO 11621 (IBR, see §171.7 of this sub-
chapter). Each DOT specification cyl-
inder must be cleaned in compliance
with the requirements of GSA Federal
Specification RR-C-901D, paragraphs
3.3.1 and 3.3.2 (IBR, see §171.7 of this
subchapter). Cleaning agents equiva-
lent to those specified in Federal Spec-
ification RR-C-901D may be used; how-
ever, any cleaning agent must not be
capable of reacting with oxygen. One
cylinder selected at random from a
group of 200 or fewer and cleaned at the
same time must be tested for oil con-
tamination in accordance with Federal
Specification RR-C-901D paragraph
4.3.2 and meet the standard of cleanli-
ness specified therein.

[71 FR 33885, June 12, 2006]

§173.338 Tungsten hexafluoride.

(a) Tungsten hexafluoride must be
packaged in specification 3A, 3AA,
3BN, or 3E (8§178.36, 178.37, 178.39, 178.42
of this subchapter) cylinders. Cylinders
must be equipped with a valve protec-
tion cap or be packed in a strong outer
packaging meeting the provisions of
§173.40. Outlets of any valves must be
capped or plugged. As an alternative,
the cylinder opening may be closed by
the use of a metal plug. Specification
3E cylinders must be shipped in an
overpack that meets the provisions of
§173.40.

(b) In place of the volumetric expan-
sion test, DOT 3BN cylinders used in
exclusive service may be given a com-
plete external visual inspection in con-
formance with part 180, subpart C, of

49 CFR Ch. I (10-1-10 Edition)

this subchapter, at the time such peri-
odic requalification becomes due. Cyl-
inders that undergo a complete exter-
nal visual inspection, in place of the
volumetric expansion test, must be
condemned if removed from tungsten
hexafluoride service.

[ 74 FR 16143, Apr. 9, 2009, as amended at 75
FR 5395, Feb. 2, 2010]

§173.340 Tear gas devices.

(a) Packagings for tear gas devices
must be approved prior to initial trans-
portation by the Associate Adminis-
trator.

(b) Tear gas devices may not be as-
sembled with, or packed in the same
packaging with, mechanically- or
manually-operated firing, igniting,
bursting, or other functioning elements
unless of a type and design which has
been approved by the Associate Admin-
istrator.

(c) Tear gas grenades, tear gas can-
dles, and similar devices must be pack-
aged in one of the following packagings
conforming to the requirements of part
178 of this subchapter at the Packing
Group Il performance level:

(1) In UN 4C1, 4C2, 4D, or 4F metal-
strapped wooden boxes. Functioning
elements not assembled in grenades or
devices must be in a separate compart-
ment of these boxes, or in inner or sep-
arate outer boxes, UN 4Cl1, 4C2, 4D, or
4F, and must be so packed and cush-
ioned that they may not come in con-
tact with each other or with the walls
of the box during transportation. Not
more than 50 tear gas devices and 50
functioning elements must be packed
in one box, and the gross weight of the
outer box may not exceed 35 kg (77
pounds).

(2) In a UN 1A2 metal drum. Func-
tioning elements must be packed in a
separate inner packaging or compart-
ment. Not more than 24 tear gas de-
vices and 24 functioning elements must
be packed in one outer drum, and the
gross weight of the drum may not ex-
ceed 35 kg (77 pounds).

(3) In a UN 4G fiberboard box with in-
side tear gas devices meeting Specifica-
tions 2P or 2Q. Each inside packaging
must be placed in fiberboard tubes
fitted with metal ends or a fiber box
with suitable padding. Not more than
30 inner packagings must be packed in
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one outer box, and the gross weight of
the outer box may not exceed 16 kg (35
pounds).

(4) In other packagings of a type or
design which has been approved by the
Associate Administrator.

(d) Tear gas devices may be shipped
completely assembled when offered by
or consigned to the U.S. Department of
Defense, provided the functioning ele-
ments are so packed that they cannot
accidentally function. Outer pack-
agings must be UN 4C1, 4C2, 4D, or 4F
metal-strapped wooden boxes.

[Amdt. 173-224, 55 FR 52669, Dec. 21, 1990, as
amended 66 FR 45379, Aug. 28, 2001]

Subpart H [Reserved]

Subpart I—Class 7 (Radioactive)
Materials

SOURCE: Amdt. 173-244, 60 FR 50307, Sept.
28, 1995, unless otherwise noted.

§173.401 Scope.

(a) This subpart sets forth require-
ments for the packaging and transpor-
tation of Class 7 (radioactive) mate-
rials by offerors and carriers subject to
this subchapter. The requirements pre-
scribed in this subpart are in addition
to, not in place of, other requirements
set forth in this subchapter for Class 7
(radioactive) materials and those of
the Nuclear Regulatory Commission in
10 CFR part 71.

(b) This subpart does not apply to:

(1) Class 7 (radioactive) materials
produced, used, transported, or stored
within an establishment other than
during the course of transportation, in-
cluding storage in transportation.

(2) Class 7 (radioactive) materials
that have been implanted or incor-
porated into, and are still in, a person
or live animal for diagnosis or treat-
ment.

(3) Class 7 (radioactive) material that
is an integral part of the means of
transport.

(4) Natural material and ores con-
taining naturally occurring radio-
nuclides which are not intended to be
processed for use of these radio-
nuclides, provided the activity con-
centration of the material does not ex-

§173.403

ceed 10 times the values specified in
§173.436.

[Amdt. 173-244, 60 FR 50307, Sept. 28, 1995, as
amended at 69 FR 3670, Jan. 26, 2004]

§173.403 Definitions.

For purposes of this subpart—

A; means the maximum activity of
special form Class 7 (radioactive) mate-
rial permitted in a Type A package.
This value is either listed in §173.435 or
may be derived in accordance with the
procedures prescribed in §173.433.

Az means the maximum activity of
Class 7 (radioactive) material, other
than special form material, LSA mate-
rial, and SCO, permitted in a Type A
package. This value is either listed in
§173.435 or may be derived in accord-
ance with the procedures prescribed in
§173.433.

Class 7 (radioactive) material See the
definition of Radioactive material in this
section.

Closed transport vehicle means a trans-
port vehicle or conveyance equipped
with a securely attached exterior en-
closure that during normal transpor-
tation restricts the access of unauthor-
ized persons to the cargo space con-
taining the Class 7 (radioactive) mate-
rials. The enclosure may be either tem-
porary or permanent, and in the case of
packaged materials may be of the “‘see-
through” type, and must limit access
from top, sides, and bottom.

Consignment means a package or
group of packages or load of radio-
active material offered by a person for
transport in the same shipment.

Containment system means the assem-
bly of components of the packaging in-
tended to retain the Class 7 (radio-
active) material during transport.

Contamination means the presence of
a radioactive substance on a surface in
quantities in excess of 0.4 Bg/cm2 for
beta and gamma emitters and low tox-
icity alpha emitters or 0.04 Bg/cm?2 for
all other alpha emitters. Contamina-
tion exists in two phases.

(1) Fixed radioactive contamination
means radioactive contamination that
cannot be removed from a surface dur-
ing normal conditions of transport.

(2) Non-fixed radioactive contamination
means radioactive contamination that
can be removed from a surface during
normal conditions of transport.
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